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in 


general  notes 


Data  in  this  report  were  collected  by  the  Bureau  of  the  Census  (Census),  Depart^ 
ment  of  Commerce  for  the  National  Science  Foundation  (NSF)  in  the  Annual 
Survey  of  Industrial  Research  and  Development  and  cover  the  periods  1956-87  for1 
research  and  development  (R&D)  funding  data  and  January  1957-January  1988  foi 
R&D  personnel  data. 

Footnote  "(D)"  on  the  Detailed  Statistical  Tables,  section  B,  is  used  to  indicate  data 
are  being  withheld  to  avoid  possible  disclosure  of  information  about  operations  oj 
individual  companies.  This  occurs  when  a  small  number  of  companies,  usually 
one  or  two,  accounts  for  a  large  percentage  of  the  R&D  funds  or  of  scientists  and 
engineers  in  a  particular  data  cell.  Data  showing  Federal  R&D  support  to  companies 
in  R&D-performing  industries  are  most  often  affected  by  this  rule. 

Footnote  "(S)"  on  the  Detailed  Statistical  Tables,  section  B,  is  used  to  indicate  thaj 
the  imputation  rate — the  percentage  of  the  statistic  estimated  by  Census  staff- 
exceeds  50  percent.  This  means  respondents  failed  to  provide  data  for  that  iterf 
on  the  questionnaire.  Users  should  consult  table  A-l  for  imputation  rates  fo: 
specific  items. 

The  industry  R&D  survey  does  not  cover  trade  associations.  Although  their  pri 
mary  mission  is  to  serve  industry,  trade  associations  are  established  as  nonprofit 
organizations  and  are  included  in  the  NSF  nonprofit  survey.  R&D  expenditures  o; 
trade  associations  are  estimated  at  less  than  1  percent  of  the  industry  R&D  total. 

Complete  technical  notes  are  contained  irr  section  A.  Questions  regarding  thes^ 
survey  findings  should  be  addressed  to  Melissa  Pollak  or  Mary  Burke,  Industr) 
Studies  Group,  Division  of  Science  Resources  Studies,  National  Science  Founda 
tion,  Washington,  D.  C.  20550  (202)  634-4648. 


IV 


section  a 


technical  notes 


The  annual  Survey  of  Industrial 
Research  and  Development  has 
been  conducted  for  NSF  by  Cen- 
sus for  the  past  30  years. 

All  companies,  both  foreign  and 
domestic,  that  perform  R&D  in  the 
United  States  are  included  or  rep- 
resented. 

All  companies  that  annually  spend 
more  than  $1  million  on  R&D  in 
the  United  States  receive  a  survey 
form  every  year. 

Privately  held  companies  are 
included. 

Respondents  are  provided  detailed 
definitions  to  guide  them  on  which 
expenses  to  include  or  exclude  from 
the  R&D  data  they  provide. 

Census  staff  conduct  the  survey 
under  Title  13  of  the  U.S.  code 
which  prohibits  publication  or 
release  of  data  that  may  reveal 
information  about  individual 
companies. 

It  is  a  company-  rather  than  an 
establishment-based  survey. 
Therefore,  all  R&D  data  for  each 
company  are  placed  within  the 
major  Standard  Industrial  Classi- 
fication (SIC)  code  of  the  firm  for 


all  tables,  except  those  showing 
R&D  expenditures  by  product 
field. 


introduction 

NSF  first  sponsored  a  survey  of 
industrial  R&D  in  1953.  Since  then, 
the  scope  of  the  survey  has  gradu- 
ally been  expanded  and  refined  in 
response  to  an  increasing  need  for 
more  detailed  information  on  the 
Nation's  R&D  effort. 

The  1987  survey  of  industrial  R&D 
is  the  31st  in  the  annual  series  spon- 
sored by  NSF  and  conducted  by 
Census.  Industry  Studies  Group  staff 
of  NSF's  Division  of  Science 
Resources  Studies  monitor  the  sur- 
vey. NSF  also  sponsored  two  indus- 
trial R&D  surveys  covering  the  19.53- 
56  period  that  were  conducted  by 
the  Bureau  of  Labor  Statistics  (BLS), 
Department  of  Labor.1  Data  obtained 


in  the  BLS  survey  are  not  directly 
comparable  with  Census  figures  for 
1957-87  because  of  methodological 
and  other  differences  in  the  surveys 
conducted  by  the  two  agencies. 

The  primary  focus  of  these  data- 
gathering  efforts  is  on  U.S.  industry 
as  a  performer  of,  rather  than  as  a 
source  of  funds  for,  R&D.  Thus,  data 
on  Federal  support  of  R&D  activities 
performed  by  industry  are  collected 
and  appear  in  several  tables,  but  data 
on  industry  support  of  R&D  under- 
taken at  colleges  and  universities  and 
other  nonprofit  organizations  are  not 
collected.2  They  are,  however, 
included  in  a  table  showing  the  total 
amount  of  R&D  funds  contracted  to 
outside  organizations. 

The  statistics  presented  in  this 
report  are  subject  to  response  and 
concept  errors  caused  by  different 
respondent   interpretations   of  the 


'National  Science  Foundation,  Science  and  Engineer- 
ing in  American  Industry.  Final  Report  on  a  1953-54 
Survey  (NSF  56-16)  and  Science  and  Engineering  in 
American  Industry,  1956  (NSF  59-50)  (Washington, 
D.C.:  Supt.  of  Documents,  U.S.  Government  Print- 
ing Office,  1956  and  1960). 


2Data  on  industry  funding  of  R&D  performed  at 
universities  and  colleges  are  collected  in  the  annual 
Survey  of  Scientific  and  Engineering  Expenditures 
at  Universities  and  Colleges.  More  information  about 
this  survey  is  available  from  the  Universities  and 
Colleges  Studies  Group  of  NSF's  Division  of  Science 
Resources  Studies,  (202)  634-4673. 


definitions  of  R&D  activities  pro- 
vided in  the  survey  instructions  and 
by  variations  in  company  account- 
ing procedures.. Consequently,  the 
data  are  better  indicators  of  changes 
in,  rather  than  absolute  levels  of,  R&D 
spending  and  personnel. 

Data  quality  has  improved  sub- 
stantially since  the  first  industry  R&D 
survey  was  undertaken,  mainly  as  a 
result  of  respondents'  adoption  of 
more  accurate  and  sophisticated 
accounting  procedures.  In  addition, 
NSF  and  Census  staff  have  endeav- 
ored to  reduce  response  and  concept 
errors  arising  from  difficulties  in 
interpreting  or  applying  survey  def- 
initions. 

NSF  staff  are  aware  of  the  increased 
reporting  burden  placed  on  industry 
from  all  sources  in  recent  years.  To 
reduce  this  burden,  the  detailed 
questionnaire,  which  has  been  in  use 
with  slight  modifications  since  the 
beginning  of  the  survey,  is  now 
mailed  only  biennially,  in  odd-num- 
bered years;  abbreviated  forms  con- 
taining only  the  most  crucial  data 
elements  are  sent  to  survey  respond- 
ents in  the  intervening,  even-num- 
bered years. 

The  shortened  survey  form  was 
used  for  the  first  time  to  collect 
industrial  R&D  data  for  1978.  Because 
not  all  data  elements  were  collected 
in  even-numbered  years,  some  his- 
torical tables  do  not  contain  data  for 
these  years,  and  other  tables  show 
prior-year,  rather  than  current-year, 
data  in  even-numbered  editions  of 
this  data  series.  The  main  tables 
affected  are  those  that  give  detailed 
breakdowns  of  R&D  expenditures  for 
basic  research,  applied  research,  and 
development  by  industry  (between 
1978  and  1984)3  and  by  product  field. 
Tables  showing  company-financed 
R&D  contracted  to  outside  organi- 
zations, Federal  R&D  support  to 
industry  by  agency,  R&D  expendi- 
tures by  geographic  area,  and  some 


detailed  data  on  energy  and  pollu- 
tion abatement  R&D  activities  are  also 
omitted  in  even-numbered  years. 


survey  definitions4 

Research  and  development — Basic 
and  applied  research  in  the  sciences 
and  engineering  and  the  design  and 
development  of  prototypes  and  pro- 
cesses. This  definition  excludes 
quality  control,  routine  product  test- 
ing, market  research,  sales  promo- 
tion, sales  service,  research  in  the 
social  sciences  or  psychology,  and 
other  nontechnological  activities  or 
routine  technical  services. 

Basic  research — Original  investi- 
gations for  the  advancement  of 
scientific  knowledge  not  having 
specific  immediate  commercial 
objectives,  although  such  investi- 
gations may  be  in  fields  of  present 
or  potential  interest  to  the  report- 
ing company. 

Applied  research — Investigations 
directed  to  the  discovery  of  new 
scientific  knowledge  having  spe- 
cific commercial  objectives  with 
respect  to  products  or  processes. 
This  definition  differs  from  that  of 
basic  research  chiefly  in  terms  of 
the  objectives  of  the  reporting 
company. 

Development — Technical    activi- 
ties of  a  nonroutine  nature  con- 
cerned with  translating  research 
findings  or  other  scientific  knowl- 
edge into  products  or  processes. 
Not  included  are  routine  technical 
services   to   customers   or   other 
activities  excluded  from  the  fore- 
going definition  of  R&D. 
Funds  for  research  and  develop- 
ment— Operating  expenses  incurred 
by  a  company  in  the  conduct  of  R&D 
in  its  own  laboratories  or  other  com- 
pany-owned or  -operated  facilities. 
These  expenses  include  wages  and 
salaries,  materials  and  supplies  con- 
sumed, property  and  other  taxes, 


'IB 


'Beginning  in  1984,  annual  collection  of  basic  research, 
applied  research,  and  development  data  was 
resumed. 


""For  more  detailed  definitions,  as  well  as  the  instruc- 
tions for  individual  items  covered  in  the  survey 
questionnaire,  see  section  D. 


maintenance  and  repairs,  depreci; 
tion,  and  an  appropriate  share  ( 
overhead,   but   exclude   capit; 
expenditures.   All  funds  for  R&1 
performance  are  expressed  in  cu  f 
rent,  rather  than  constant,  dollars 
Company-financed  research  an 
development — Cost  of  company 
sponsored  R&D  actually  performe 
within   the   company.   These   dai 
therefore  do  not  include  the  cost  .if.  ei 
R&D  supported  by  companies  bi   p 
contracted  to  outside  organization    w 
such  as  research  institutions,  unj 
versifies  and  colleges,  nonprof 
organizations,  or  (to  avoid  double 
counting)  other  companies.  Since  Ac 
is   a   survey   of  R&D   performer:j 
industrial  firms  that  undertake  R&l 
supported  by  other  companies!  ; 
however,   do  report  the  fundi  < 
received  in  payment  for  the  R&l 
work  they  perform.  These  monies  t 
are  classified  under  the  industries  ( 
the  performing  companies. 

Federally  financed  research  an 
development — Receipts  for  woi 
done  by  the  company  on  Feder, 
R&D  contracts  or  subcontracts  an 
R&D  portions  of  procurement  coi 
tracts  and  subcontracts. 

Federally  funded  research  an 
development  centers  (FFRDCs)- 
Organizations  administered  b 
industrial,  educational,  or  oth« 
institutions  on  a  nonprofit  basis;  the 
conduct  R&D  almost  exclusively  fc 
use  by  the  Federal  Government.  R& 
expenditures  of  industry-admini, 
tered  FFRDCs  are  included  in  dat 
showing  Federal  R&D  support  t 
industry  under  the  industry  class 
fications  of  the  administering  firm; 
See  section  C  for  a  listing  of  indu 
try-administered  FFRDCs  and  the: 
locations. 

R&D  scientists  and  engineers- 
The  January  number  of  thos 
engaged  full  time  in  R&D  and  th 
full-time-equivalent  (FTE)  of  thos 
working  part  time  in  R&D.  Scientist 
and  engineers  are  defined  as  pei 
sons  engaged  in  scientific  or  engi 
neering  work  at  a  level  that  require 
knowledge  of  physical,  life,  engj 
neering,  or  mathematical  scienc 
equivalent  at  least  to  that  acquire 


through  completion  of  a  4-year  col- 
lege program  with  a  major  in  one  of 
those  fields. 

Employment — Total  number  of 
persons  domestically  employed  by 
R&D-performing  companies  in  all 
activities  during  the  pay  period  that 
includes  the  12th  of  March.  These 
data  are  not  completely  comparable 
with  the  data  on  R&D  scientists  and 
•engineers  described  in  the  foregoing 
paragraph  because  the  earlier  data 
were  collected  in  January  of  each  year. 

Net  sales  and  receipts — Recorded 
dollar  values  for  goods  sold  or  serv- 
ices rendered  by  R&D-performing 
companies  to  customers  (outside  the 
company),  including  the  Federal 
Government,  less  such  items  as 
returns,  allowances,  freight,  charges, 
and  excise  taxes.  Domestic  intra- 
company  transfers  and  sales  by  for- 
eign subsidiaries  are  excluded,  but 
transfers  to  foreign  subsidiaries  and 
export  sales  to  foreign  companies  are 
included. 

Geographic  area  covered — 
Includes  only  those  operations 
located  in  the  50  States  and  the  Dis- 
trict of  Columbia.5 


explanation  of 
tabular  data 

Industry  classification — Census 
Bureau  staff  assigned  a  company- 
level  Standard  Industrial  Classifica- 
tion (SIC)6  code  to  each  company. 
For  multi-establishment  companies, 
single  SIC  codes — representing  the 
most  dominant  economic  activity  (in 
terms  of  total  payroll) — were 
assigned.  Data  for  the  following 
industry  groupings  [with  SIC  code(s) 
shown  in  parentheses]  are  pub- 
lished in  this  report: 


Food  and  tobacco  (20,  21  )7 
Textiles  and  apparel  (22,  23) 
Lumber,  wood  products,  and  fur- 
niture (24,  25) 
Paper  and  allied  products  (26) 
Chemicals  and  allied  products  (28) 
Industrial  chemicals  (281-82, 

286)8 
Drugs  and  medicines  (283) 
Other  chemicals  (284-85,  287-89)8 
Petroleum  refining  and  extraction 

(13,  29) 
Rubber  products  (30) 
Stone,  clay,  and  glass  products  (32) 
Primary  metals  (33) 
Ferrous   metals   and   products 

(331-32,  3398-99) 
Nonferrous  metals  and  prod- 
ucts (333-36) 
Fabricated  metal  products  (34) 
Machinery  (35) 

Office,      computing,       and 

accounting  machines  (357) 
Other  machinery,  except  elec- 
trical (351-56,  358-59) 
Electrical  equipment  (36) 
Radio  and  TV  receiving  equip- 
ment (365) 
Communication  equipment  (366) 
Electronic  components  (367) 
Other  electrical  equipment  (361- 
64,  369) 
Transportation  equipment  (37) 
Motor  vehicles  and  motor  vehi- 
cles equipment  (371) 
Other  transportation  equip- 
ment (373-75,  379) 
Aircraft  and  missiles  (372,  376)9 
Professional  and  scientific  instru- 
ments (38) 

Scientific  and  mechanical  meas- 
uring instruments  (381-82) 
Optical,  surgical,  photographic, 
and  other  instruments  (383- 
87) 


5Company-sponsored  R&D  performed  outside  the 
United  States  by  foreign  subsidiaries  of  U.S.  domes- 
tic companies  is  reported  in  table  B-ll  but  excluded 
from  all  other  tables. 

6Executive  Office  of  the  President,  Office  of  Man- 
agement and  Budget,  Standard  Industrial  Classifica- 
tion Manual,  1987  (Washington,  D.C.:  Supt.  of  Doc- 
uments, U.S.  Government  Printing  Office). 


7Until  1984,  tobacco  products  (SIC  21)  was  included 
with  "other  manufacturing  industries." 
^e  classification  "Industrial  chemicals"  was  revised 
to  include  SIC  Group  286,  Industrial  organic  chem- 
icals. All  current  and  historical  tables  were  revised 
accordingly. 

'Companies  primarily  engaged  in  the  manufacture 
of  ordnance  and  accessories,  including  complete 
guided  missiles,  are  grouped  with  companies  pri- 
marily engaged  in  the  manufacture  of  aircraft  and 
parts  because  of  the  close  similarity  of  their  R&D 
activities. 


Other  manufacturing  industries7 — 
printing  and  publishing  (27), 
leather  products  (31),  and  mis- 
cellaneous manufacturing 
industries  (39) 

Nonmanufacturing  industries — 
forestry  (08);  mining  (10-12,14); 
construction  (15-17);  transpor- 
tation, communications,  elec- 
tric, gas,  and  sanitary  services 
(40-49);  wholesale  and  retail 
trade  (50-59);  finance,  insur- 
ance, and  real  estate  (60-67); 
personal  and  business  services 
(72-73);  health  services  (806-07); 
and  engineering,  accounting, 
research,  management,  and 
related  services  (87) 

Company  size-class — Companies 
are  categorized  by  their  total  number 
of  domestic  employees.  The  follow- 
ing are  the  six  company  size-classes 
used  in  this  report:  fewer  than  500 
employees;  500  to  999  employees; 
1,000  to  4,999  employees;  5,000  to 
9,999  employees;  10,000  to  24,999 
employees;  and  25,000  or  more 
employees. 

Classification  of  reporting  units — 
The  company  or  corporate  family  that 
includes  all  establishments  under 
common  ownership  or  control  is  the 
basic  reporting  unit.  All  R&D 
expenditures  and  scientists  and 
engineers  of  each  company  are  clas- 
sified into  a  single  SIC  code  and  size- 
category. 

Cost  per  R&D  scientist  or  engi- 
neer— The  number  of  FTE  R&D  sci- 
entists and  engineers  used  to  esti- 
mate the  cost  per  R&D  scientist  or 
engineer  for  1957-87  is  the  arithmetic 
mean  of  the  numbers  of  FTE  R&D 
scientists  and  engineers  reported  for 
January  in  two  consecutive  years. 
This  number  is  then  divided  into 
total,  earlier-year,  R&D  expend- 
itures, and  the  ratio  is  attributed  to 
the  earlier  year.  For  example,  the 
mean  of  the  numbers  of  FTE  R&D 
scientists  and  engineers  in  January 
1987  and  January  1988  is  divided  into 
total  1987  R&D  expenditures  for  a 
total  cost  per  R&D  scientist  or  engi- 
neer in  1987. 

Nonavailability  of  statistics — 
Many  tables  in  section  B  contain  one 


or  both  of  the  following  footnotes: 

•  "(D),"  which  is  used  to  indicate 
data  are  being  withheld  to  avoid 
possible  disclosure  of  informa- 
tion about  operations  of  indi- 
vidual companies.  This  occurs 
when  a  small  number  of  com- 
panies, usually  one  or  two, 
accounts  for  a  large  percentage 
of  the  R&D  funds  or  of  scientists 
and  engineers  in  a  particular  data 
cell.  Publication  of  data  show- 
ing Federal  R&D  support  to 
companies  in  R&D-performing 
industries  is  most  often  affected 
by  this  rule;  and, 

•  "(S),"  which  is  used  to  indicate 
that  the  imputation  rate — the 
percentage  of  the  statistic  esti- 
mated by  Census  staff — exceeds 
50  percent.  This  means 
respondents  failed  to  provide 
data  for  that  item  on  the  ques- 
tionnaire. Users  should  consult 
table  A-l  for  imputation  rates 
for  specific  items. 

Although  data  may  be  withheld 
from  certain  cells,  they  are  always 
included  in  totals.  In  some  instances, 
data  withheld  because  of  high  impu- 
tation rates  (footnote  S  above)  can  be 
derived  by  subtraction  from  higher- 
level  totals.  In  such  cases,  the  data 
user  should  be  aware  that  the  derived 
numbers  are  statistically  unreliable. 
In  no  instance  can  data  be  derived 
that  would  disclose  operations  of 
individual  companies  (footnote  D). 

Method  of  computation — Because 
of  rounding,  detailed  statistics  in 
tables  may  not  add  to  totals  or  sub- 
totals. Also,  percentages  were  cal- 
culated on  the  basis  of  thousands  of 
dollars  and  may  differ  from  those 
based  on  rounded  figures  shown. 

methodology  of 
survey10 

Data  presented  in  this  report  are 
based  on  a  probability  sample, 


"This  section  was  prepared  in  the  Industry  Division 
of  the  Bureau  of  the  Census,  the  collecting  and  com- 
piling agent  for  the  National  Science  Foundation. 


selected  and  first  used  for  survey  year 
1987.  The  universe  from  which  the 
probability  sample,  or  "panel,"  was 
drawn  includes  companies  in  all 
manufacturing  industries  and  a  select 
number  of  nonmanufacturing 
industries  known,  on  the  basis  of 
earlier  samples,  to  conduct  R&D.  The 
sampling  unit  for  this  survey  is  the 
company,  defined  as  a  business 
organization  consisting  of  one  or 
more  establishments  under  com- 
mon ownership  or  control. 

The  Standard  Statistical  Establish- 
ment List  (SSEL),  which  contains 
information  on  3.5  to  4.0  million 
establishments  (that  are  either  entire 
companies  or  parts  of  companies)  was 
the  universe  frame  used  to  select  the 
1987  panel.  Establishment-level  data 
were  summed,  if  necessary,  to  the 
company-level,  and  Census  staff 
assigned  a  single  SIC  code— the  SIC 
code  of  the  establishment(s)  having 
the  highest  dollar-value  of  payroll — 
to  each  company. 

Several  innovations  were  intro- 
duced into  this  most  recent  sample 
design  to  improve  the  quality  of  the 
sample  vis-a-vis  earlier  sample 
designs.  (The  previous  panel  was 
selected  and  first  used  for  the  1981 
survey  and  was  also  used  in  subse- 
quent annual  surveys  until  1987.) 


frame  creation 

From  the  outset  in  the  latest  sam- 
ple selection,  the  major  goal  was  to 
eliminate  from  the  frame,  to  the 
greatest  extent  possible,  companies 
unlikely  to  have  R&D  programs.  This 
would  minimize  the  number  of  sam- 
pled companies  without  R&D  activ- 
ity. To  accomplish  this  objective,  two 
steps  were  taken: 

1.  NSF  staff  narrowed  the  list  of 
"in  scope"  nonmanufacturing 
industries  by  eliminating  those 
known  to  have  little  or  no  R&D 
activity.  Thus,  companies  in  the 
eliminated  nonmanufacturing 
industries  had  no  chance  of 
being  selected.  This  gave  com- 
panies in  the  remaining  non- 


manufacturing  or  in  manufac- 
turing industries  a  greater 
probability  of  selection  (than  in 
past  sample  selections). 
2.  Additional  companies — even*, 
some    in    "in   scope"    indus- 
tries—  were  eliminated  from  the 
universe  frame  because  theyj 
had   fewer   than   a   specified 
number  of  employees.  An 
assumption    was    made    that| 
companies  with  only  a  small 
number  of  employees  in  some 
(for  the  most  part  nonmanufac-  jj 
turing)  industries  are  unlikely 
to  have  R&D  activity.  Those 
companies  were  eliminated/ 
from  the  frame.  NSF  staff  pro- 
vided employment  cutoffs  for 
all  industry  groups;  they  are  [ 
listed  in  table  A-2. 


In  another  effort  to  improve  cov- 
erage of  R&D-performing  compa-*- 
nies,  NSF  staff  provided  names  of 
firms  that  were  to  be  included  in  the 
sample  with  certainty.  Most  of  these 
companies  would  have  received 
questionnaires  anyway  because  they 
met  other  established  criteria;  the  few 
that  did  not  were  added  to  the  panel. 

In  addition,  Census  staff  reviewed 
lists  of  R&D  contractors  published 
by  the  Department  of  Defense  (DOD) 
and  the  National  Aeronautics  and 
Space  Administration  (NASA)  to 
ensure  that  all  large  industrial  DOD 
and  NASA  R&D-performing  con- 
tractors were  included  in  the  panel 
with  certainty. 

Further,  all  companies  with  more 
than  500  employees  in  "in  scope" 
industries  were  sampled  with  cer- 
tainty. 

All  certainty  companies — on  lists 
"provided  by  NSF  staff,  on  lists  of 
DOD  and  NASA  contractors,  com- 
panies with  more  than  500  employ- 
ees, and  previous  panel  members — 
are  self-representing,  i.e.,  they  have 
sampling  weights  of  unity  (1.00). 

Based  on  (1)  SIC  code,  (2)  total 
employment  cutoffs,  (3)  inclusion  on 
an  NSF,  DOD,  or  NASA  list,  or  (4) 
previous  panel  membership, 
approximately  154,000  companies 
were  identified  as  "in  scope"  of  the 
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Selected 

CMIMill 

fir  1987 

Kith  Data 

tie  1988 

SIC  Code 

TE*  Cutoff 

Universe 

Staple 

Certainties 

for  1987 

RD-1  Fuel 

Hanuf a< turin^ 

industries 

20,21 

>*  250 

762 

421 

410 

150 

70 

22, 2  J 

>=  100 

2,582 

466 

446 

119 

47 

24,25 

>=  100 

1,518 

234 

213 

98 

45 

26 

>=  50 

1,103 

172 

144 

88 

43 

281-82,286 

>    0 

1,048 

89 

83 

60 

53 

283 

>    0 

854 

69 

60 

47 

40 

284-85,287-8? 

>    0 

4,728 

157 

W 

101 

67 

13,29 

>»  100 

566 

113 

94 

50 

35 

30 

>=  50 

2,086 

188 

164 

113 

42 

32 

>»  50 

1,306 

179 

123 

79 

29 

331-32,  3398-99 

>=  20 

1,188 

144 

116 

55 

18 

333-36 

>=  20 

1,066 

161 

79 

63 

30 

34 

>=  20 

10,046 

503 

276 

215 

72 

357,358-59 

>    0 

1,707 

ISO 

136 

121 

114 

351-56 

>=  20 

10,034 

1,179 

339 

485 

191 

365 

>    0 

650 

58 

24 

19 

6 

346 

>    0 

1,900 

138 

119 

89 

77 

367 

>    0 

4,574 

329 

140 

171 

99 

361-64,369 

>    0 

5,058 

709 

218 

322 

98 

371 

>=  250 

159 

99 

98 

67 

38 

373-75,379 

>=  100 

253 

133 

56 

46 

14 

372,376 

>«  250 

86 

57 

57 

49 

28 

381-82 

>    0 

2,363 

268 

87 

171 

78 

383-87 

>    0 

3,437 

185 

93 

113 

72 

27,31,39 

>=  50 

5,163 

455 

416 

119 

43 

Tetal,  Miidfje- 

turin^  ndustries 

64,237 

6,656 

4,090 

3,010 

1,449 

NenMiafacUriig 

industries 

10 

>=  100 

23 

22 

22 

11 

5 

11 

)=  100 

72 

25 

25 

5 

3 

u 

>=  100 

79 

30 

10 

10 

4 

15 

>=  50 

3,157 

185 

150 

10 

1 

16 

>=  50 

1,963 

140 

89 

10 

4 

17 

>=  250 

433 

139 

129 

12 

2 

40 

>«  250 

27 

21 

21 

5 

3 

41 

>»  250 

96 

41 

29 

0 

0 

42 

>=  250 

314 

142 

141 

3 

1 

44 

>•  250 

88 

54 

50 

3 

0 

45 

>=  250 

112 

65 

63 

3 

2 

46 

>=  50 

19 

12 

8 

1 

1 

47 

>=  250 

77 

42 

33 

1 

1 

48 

>=  20 

2,860 

115 

88 

18 

10 

19 

>=  50 

774 

222 

183 

92 

40 

50 

)=  250 

665 

274 

270 

33 

34 

53 

>*  250 

219 

156 

156 

2 

1 

54 

>'  250 

594 

309 

307 

10 

4 

56 

>»  250 

255 

132 

132 

5 

0 

60 

>=  500 

387 

387 

387 

9 

6 

62 

>=  250 

145 

82 

79 

5 

3 

63 

>=  250 

854 

592 

590 

26 

16 

72 

>=  250 

75 

34 

33 

5 

3 

73 

>=  250 

3,541 

329 

303 

37 

27 

737 

>    0 

16,302 

475 

108 

139 

59 

7391 

)    0 

70 

42 

7392 

>=  100 

4,532 

605 

168 

16 

8 

7397 

>    0 

6 

1 

78 

>=  100 

98 

24 

21 

3 

0 

806 

>=  1000 

23 

23 

23 

1 

0 

807 

>    0 

10,318 

1,118 

161 

61 

15 

891 

>    0 

42,137 

1,466 

129 

171 

51 

Iital,   nenianufac- 

turmg  industries 

90,239 

7,261 

3,908 

783 

347 

Total,  all  industries 

154,476 

13,917 

7,998 

3,793 

1,796 

ilotdl  eiployient 

SOURCE:  U.S.  Deiartient  of  Coiiem,  Bureau  of  the  Census 


survey  and  therefore  were  included 
in  the  sampling  frame.  The  effect  of 
the  new  efforts  aimed  at  improving 
coverage  is  demonstrated  by  a  sharp 
reduction  in  the  size  of  the  total  uni- 
verse; it  dropped  from  about  450,000 
companies  in  the  1981  sampling 
frame  to  154,000  companies  in  the 
latest  operation  (table  A-2). 

It  is  likely  that  a  small  number  of 
companies  actually  engaged  in  R&D 
activity  were  omitted  from  the  frame 
as  a  result  of  these  first-time  sample 
selection  operations.  It  was  agreed, 
however,  that  the  benefit  derived 
from  the  new  operations — greater 
sampling  efficiency  resulting  in 
improved  national  estimates  of 
industrial  R&D  expenditures  and 
employment — far  outweighed  the 
cost. 


probability 
proportionate  to  size 

As  with  most  types  of  economic 
surveys,  the  sample  selection  pro- 
cess for  the  industrial  R&D  survey 
used  probabilities  proportionate  to 
size.  That  is,  "large"  companies  have 
a  proportionately  higher  probability 
of  selection  than  do  "small"  com- 
panies, where  large  or  small  is  mea- 
sured relative  to  the  statistic  being 
estimated. 

For  the  R&D  survey,  size  should 
be  determined  by  the  amount  of  a 
company's  R&D  expenditures. 
Unfortunately,  except  for  the  por- 
tion of  the  universe  frame  that  was 
in  the  current  panel,  it  was  impos- 
sible to  know  what  these  R&D 
expenditure  values  were.  One  logi- 
cal solution  was  to  impute  each  com- 
pany's R&D  expenditures  and  base 
the  probability  of  selection  on  these 
imputed  values.  (The  same  strategy 
was  employed  in  the  1981  sampling 
operation.) 

Each  company  was  assigned  a 
probability  of  selection,  based  on  the 
size  of  its  estimated  R&D  expendi- 
tures. The  size  of  each  company's 
R&D  expenditures  was  estimated  by 


Census  using  a  relationship  linking 
the  size  of  its  R&D  expenditures  to 
its  employment."  [This  relationship 
was  developed  for  each  SIC  from  data 
collected  in  the  then  most  recent 
(1985)  R&D  survey.]  Thus,  within 
each  SIC,  the  larger  the  number  of 
employees,  the  higher  the  probabil- 
ity of  selection  for  inclusion  in  the 
sample. 

Clearly,  this  strategy  has  some 
weaknesses.  Even  with  refinement 
of  the  universe  frame,  as  described 
in  the  foregoing  section,  a  large 
number  of  companies  on  the  frame 
have  no  R&D  activity.  But  this  pro- 
cedure treated  all  companies  as  if  they 
do.  Although  they  might  not  have 
been  assigned  the  most  appropriate 
measure  of  size  and,  hence,  proba- 
bility of  selection,  it  is  reasonable  to 
assume  that  large  companies  are 
more  likely  to  have  R&D  programs 
than  small  companies  (thus  giving 
large  companies  greater  probability 
of  selection)  rather  than  to  treat  all 
companies  equally.  An  additional 
consequence  of  this  assumption  is 
discussed  later. 

One  further  adjustment  was 
applied  that  was  not  made  in  pre- 
vious sample  selections.  This  was 
based  on  the  assumption  that  multi- 
establishment  companies  of  a  given 
size  and  in  a  given  industry  would 
on  average  be  expected  to  have  more 
R&D  activity  than  single-establish- 
ment companies  of  the  same  size  and 
in  the  same  industry.  Once  again, 
1985  panel  data  were  used  to  develop 
this  adjustment  factor.  Finally,  it 
should  be  noted  that  for  companies 
in  the  previous  panel,  their  actual 
reported  R&D  activity  was  used  in 
lieu  of  an  imputed  value  and  was  not 
adjusted. 


"Since  company  employment  was  known  for  the 
universe,  it  was  possible  to  use  this  relationship  to 
impute  R&D  expenditures  values  for  all  companies 
in  the  frame. 


sample  allocation  and 

relative  standard  error 

constraints 

The  sampling  program  utilized  for 
this  operation  allowed  parameters  to 
be  assigned  permitting  the  sample 
to  be  allocated  across  various  levels 
or  strata  that  correspond  to  industry 
groupings.  This  procedure  permit- 
ted a  desired  sample  size  and  a 
desired  sampling  error  to  be  achieved 
for  each  strata.  Estimated  errors  of 
total  R&D  estimates  for  these  strata 
were  not  to  exceed  certain  levels.  The 
only  constraint  in  achieving  these 
results  was  that  the  total  sample  size 
across  all  the  strata  could  not  exceed 
12,000-13,000  companies.  (The 
amount  of  funds  NSF  provided 
determined  the  size  of  the  sample  to 
be  drawn.)  NSF  staff  provided  rela- 
tive rankings  for  each  industry 
group — high,  medium,  or  low — to 
determine  the  precision  of  the  esti- 
mate. An  actual  translation  to  what 
high,  medium,  or  low  meant  specif- 
ically could  not  be  determined  until 
Census  staff  arbitrarily  investigated 
several  sampling  error  levels,  com- 
puted what  sample  size  these  levels 
implied,  and  applied  the  constraint 
of  the  total  sample  size  of  13,000. 
The  result  of  this  investigation  led  to 
the  following  criteria: 

a.  High  precision: 

sampling  error  not  to  exceed  2% 

b.  Medium  precision: 
sampling  error  not  to  exceed 
5% 

c.  Low  precision: 

sampling  error  not  to  exceed 
10% 

Based  on  the  desired  precision  these 
criteria  suggested  a  total  sample  size 
of  approximately  13,500.  This  num- 
ber was  not  excessively  beyond  the 
stated  limit  of  13,000,  so  this  was  the 
sample  size  parameter  decided  on 
for  the  selection  process. 

One  limitation  should  be  noted. 
Sampling  errors  were  controlled 
using  a  universe  total  that  in  large 
part  was  improvised;  that  is,  and  as 
noted  above,   an  R&D  value  was 


assigned  to  every  frame  record, 
although  in  reality  many  companies 
in  the  sampling  frame  have  no  R&D 
expenditures.  The  value  was  an 
imputed  value  for  the  great  majority 
of  companies  in  the  frame.  As  a  con- 
sequence, the  estimated  universe  and 
the  distribution  of  individual  com- 
pany values  bore  little  resemblance 
to  reality.  Estimates  of  sampling 
variability  were  nevertheless  based 
on  this  distribution.  The  presump- 
tion was — and  this  had  been  con- 
firmed in  the  previous  sample  selec- 
tion— that  actual  variation  would  be 
less  than  that  estimated  because  so 
many  of  the  sampled  companies  have 
true  R&D  values  of  zero,  not  the 
widely  varying  values  that  were 
imputed.  Thus,  the  2  percent,  5  per- 
cent, and  10  percent  error  levels 
described  above  are  conservative. 

The  particular  sample  selected  is 
one  of  a  large  number  of  samples  of 
the  same  type  and  size  that,  by 
chance,  might  have  been  selected. 
Estimates  from  each  of  the  different 
samples  would  differ  somewhat  from 
each  other  and  from  the  results  of  a 
complete  canvass  conducted  under 
essentially  the  same  conditions  as  the 
survey. 

In  addition  to  sampling  error,  the 
estimates  are  subject  to  nonsam- 
pling  error  that  would  also  occur  if 
a  complete  canvass  were  to  be  con- 
ducted under  the  same  conditions 
(table  A-3). 


sample  selection 

The  sample  selection  program  was 
run  with  a  specified  sample  size 
(expected)  of  13,500  and  with  other 
parameters  set  to  assure  compliance 
with  the  relative  standard  error  con- 
straints. An  actual  sample  of  13,917 
was  selected.  There  are  two  reasons 
why  the  actual  sample  size  differs 
from  the  specified: 

First,  the  program  uses  independ- 
ent sampling.  Each  company  had  an 
independent  chance  of  selection 
based  on  its  assigned  probability;  the 
selection  (or  nonselection)  of  a  com- 


pany was  completely  independent 
of  the  selection  of  any  other  com- 
pany. 

In  independent  sampling,  sample 
size  is  itself  a  random  variable.  The- 
oretically, a  sample  of  size  0  or  a 
sample  the  size  of  the  entire  uni- 
verse is  possible,  but  the  probabili- 
ties of  these  extremes  are  so  small 
that  these  are  nearly  impossible  sit- 
uations. The  actual  sample  size  is 
usually  quite  close  to  the  specified 
size.  If  there  is  too  much  deviation, 
the  program  is  simply  executed  again. 

Second,  a  minimum  probability 
rule  was  imposed.  As  noted  earlier, 
the  sampling  program  assigns  prob- 
abilities proportionate  to  size  (where 
size  in  this  case  is  the  imputed  R&D 
value  assigned  each  company). 
Selected  companies  that  are  vastly 
larger  than  their  assigned  values  can 
have  adverse  effects  on  the  esti- 
mates once  the  data  are  collected.  To 
lessen  these  effects,  the  maximum 
weight  a  company  can  assume  was 
arbitrarily  controlled  by  specifying 
that  the  probability  of  selection  cannot 
be  less  than  a  certain  value.  If  the 
probability  based  on  its  size  is  less 
than  this  minimum  value,  then  it  is 
set  equal  to  this  value.  The  conse- 
quence of  raising  these  original 
probabilities  to  the  minimum  prob- 
ability is  to  raise  the  expected  sample 
size.  It  is  likely  that  most  of  the  dif- 
ference between  the  specified  sam- 
ple size  and  the  actual  sample  size  is 
due  to  this  rule. 


the  annual  panel 

A  panel  is  a  group  of  companies 
that  receives  a  survey  questionnaire, 
the  RD-1,  annually.  The  following  is 
a  description  of  how  the  new  panel 
was  formed  from  the  sample. 

The  basic  tool  for  the  survey  is  Form 
RD-1,  which  is  used  to  collect  detailed 
R&D  information.  Companies  in  the 
new  sample  that  were  in  the  old  panel 
and  had  received  a  1986  RD-1  form 
(1,095  companies)  once  again 
received  an  RD-1  form  for  1987.  The 
remaining  certainty  (6,903)  and  non- 


certainty  (5,919)  companies  in  the 
new  sample  received  an  RD-1A  sur- 
vey form  for  1987.  Form  RD-1A  is  an 
abbreviated  version  of  RD-1  and  is 
generally  mailed  to  companies  only 
in  the  year  in  which  a  new  sample  is 
drawn.  The  purpose  is  to  canvass, 
with  a  minimum  of  reporting  bur- 
den, smaller  R&D  performers. 

Of  the  13,917  companies  that 
received  a  form,  3,793  respondents  * 
reported  that  their  companies  had 
R&D  expenditures.  The  3,793  com- 
panies were  ranked  by  total  R&D 
(both  companies'  own  and  Federal) 
funds  within  each  SIC  code.  All 
companies  with  over  $1  million  in^ 
total  R&D  expenditures  were  placed 
on  the  RD-1  panel.  In  some  indus- 
tries, companies  with  less  than  $1 
million  in  R&D  expenditures  were 
also  added  to  the  panel  to  ensure  95 
percent  coverage  of  the  R&D  total 
for  each  industry.  All  companies  on 
the  panel  will  receive  the  RD-1  ques- 
tionnaire annually  until  the  next 
sample  is  drawn.  The  other  RD-1A 
companies  (with  less  than  $1  million 
in  R&D  expenditures)  will  not  receive 
another  questionnaire;  their  data  will 
be  estimated,  using  their  1987  reports, 
in  subsequent  years  by  Census  staff. 
The  RD-1  panel  increased  from 
1,095  companies  in  1987  to  1,795 
companies  in  1988.  A  few  companies 
report  by  establishment  on  more  than 
one  form.  Accounting  for  multiple 
reports  from  companies,  the  num- 
ber of  mailing  units  increased  from 
1,252  to  1,946  for  1988. 

Table  A-2  contains  information,  by 
industry,  on  the  number  of  compa- 
nies in  the  sample  having  R&D 
expenditures  and  the  composition  of 
the  1988  RD-1  annual  survey  panel. 
The  survey  questionnaires  were 
mailed  in  January  1988,  and  nonres- 
pondents  received  followup  letters 
by  mail.  Since  total  R&D  expendi- 
tures, Federal  R&D  funds,  net  sales, 
and  employment  are  included  in 
Census'  mandatory  statistical  pro- 
gram, Form  MA-121s,  which  are  used 
to  collect  these  mandatory  items, 
were  mailed  to  the  few  companies 
that  had  not  returned  Form  RD-1  for 
1986. 


Table  A-3.  Standard  error  ef  estimate  (percentage)  of  funds  fur  RID  performance  for  all  company 
size-groups  aBd  for  companies  with  feioer  than  1,000  eaployees  by  industry!  1987 


Industry 


SIC  cede 


Standard 
error(l) 


Standard  error 

of  companies 

with  fewer  than 

1,000  employees 


Total 

Food,  kindred,  and  tobacco  products • 20,21 

Textiles  and  apparel •• 22,23 

Lumber,  wood  products,  and  furniture 24,25 

Paper  and  allied  products • 26 

Chemicals  and  allied  products 28 

Industrial  chemicals 281-82,286 

Drugs  and  medicines • •■••  283 

Other  chemicals 284-85,287-89 

Petroleum  refining  and  extraction 13,29 

Rubber  products... 30 

Stone,  clay,  and  glass  products. •  32 

Primary  metals 33 

Ferrous  metals  and  products • 331-32,3398-99 

Nonferrous  metals  and  products ■ 333-36 

Fabricated  total  products...... 34 

Machinery 35 

Office,  computing,  and  accounting  machines 357 

Other  machinery,  except  electrical..... 351-56,358-59 

Electrical  equipment 36 

Radio  and  TV  receiving  equipment 365 

Communication  equipment... • 366 

Electronic  components 367 

Other  electrical  equipment 361-64,369 

Transportation  equipment • 37 

Motor  vehicles  and  totor  vehicles  equipment 371 

Other  transportation  equipment 373-75,379 

Aircraft  and  missiles 372,376 

Professional  and  scientific  instruments •■ 38 

Scientific  and  mechanical  measuring  instruments....  381-82 
Optical,  surgical,  photographic,  and  other 

i  n«  trument  s 383-87 

Other  manufacturing  industries 27,31,39 

NontanmfacUring  industries 08,10-12,14-17, 

40-67,72-73, 
806-07,891 


0.9 


7.3 


o.o 

0.0 

6.5 

35.0 

0.6 

6-2 

4.0 

39.5 

2.6 

36.6 

0.5 

22-1 

0.8 

31.4 

13.6 

47.6 

0.2 

27.1 

4.6 

48.3 

6.5 

67-8 

0.9 

23.0 

0-9 

29.8 

2.1 

35.1 

21.3 

46.0 

3.5 

21.5 

2.2 

29.7 

13.2 

28.7 

1.8 


0.1 


16-8 


4.6 

26.4 

2.3 

42.3 

4.8 

22.5 

1.6 

13.5 

32.0 


0.4 

63.7 

1.3 

27-2 

0.0 

0.0 

1.6 

10.4 

2.0 

8.2 

2.1 

19.4 

1.7 

12.2 

5.1 


10.2 


(1)  A  description  of  the  standard  error  of  estimate  is  given  in  section  A  under  'Methodology  of  Survey." 
The  percentage  (or  relative)  standard  errors  in  this  table  may  be  converted  to  standard  errors  of  estitate 
by  multiplying  the  percentages  shown  by  the  associated  estimates.  For  example,  the  relative  standard  error 
of  estimate  for  RID  performance  for  all  company  size-groups  in  the  chemicals  industry  (SIC  28)  is  shown  as 
2.6  percent,  and  the  associated  total  RAO  estimate  for  this  industry  is  shown  as  $9,831  million  in  table  8-3, 
'Fundi  for  research  and  development  by  industry  and  size  of  company.'  The  standard  error  of  estimate,  then, 
is  .026  times  9,831  or  255.61. 


SOURCE i  U.S.  Department  of  Commerce,  Bureau  of  thejQmus 


When  companies  fail  to  provide 
the  requested  information,  the  miss- 
ing data  are  estimated  by  using 
industry  averages  and  several  differ- 
ent methodologies  that  rely  on  data 
provided  in  earlier  years.  Table  A-l 
contains  imputation  rates  for  the 
principal  survey  items. 


comparability  of 
data  over  a  period 
of  several  years 

Several  procedures  are  under- 
taken to  maintain  the  reliability  of 
the  industry  R&D  time  series: 

two-year  comparability 

Before  mailing  the  survey  forms 
each  year,  data  reported  by  respond- 
ents the  previous  year — or  two  years 
earlier  for  items  asked  only  in  odd- 
numbered  years — are  imprinted  on 
the  questionnaires.  Respondents  are 
asked  to  adjust  data  for  the  previous 
year(s)  as  necessary  to  make  them 
comparable  to  data  provided  for  the 
current  year.  Such  adjustments  are 
necessitated,  for  example,  by  changes 
in  reporting  concepts  or  changes  in 
company  structure.  Thus,  there  is 
comparability  in  data  from  the  sur- 
vey over  any  2-year  period.  To  main- 
tain consistency,  the  employment- 
size  classification  of  any  company 
affected  by  such  changes  is  adjusted 
so  that  the  company  is  tabulated  in 
the  same  employment-size  category 
for  two  consecutive  years. 

These  adjustments  can  be  exam- 
ined by  comparing  data  for  the  same 
year  reported  in  two  succeeding 
periods,  e.g.,  1986  data  appearing  in 
the  1985-86  edition  of  Research  and 
Development  in  Industry  may  differ 
from  1986  data  in  this  volume.  Totals 
for  broad  classifications  are  likely  to 
be  very  close  in  the  two  editions; 
larger  differences  are  more  notice- 
able in  the  finer  detail.  These  differ- 
ences underscore  the  point  that  the 


measures  are  approximate  and 
indicative  rather  than  precise. 


historical  data  revisions 

The  industry  R&D  survey  data  are 
revised  periodically,  usually  because 
of  changes  in  company  SIC  classifi- 
cations. Companies  may  shift  from 
one  industry  into  another  because  of 
any  of  the  following:  (1)  the  growth 
and/or  decline  of  product  lines,  (2) 
the  merger  of  two  or  more  compa- 
nies, (3)  the  acquisition  of  one  com- 
pany by  another,  (4)  divestiture,  or 
(5)  the  formation  of  conglomerates. 
If  Census  Bureau  staff  are  aware  of 
the  year  in  which  changes  #2,  #3, 
#4,  or  #5  occurred  (respondents  are 
asked  about  changes  in  ownership 
on  the  questionnaire),  data  are 
reclassified  in  the  new  industry  for 
the  year  the  change  actually  occurred. 
If  a  change  was  not  discovered  until 
the  selection  of  a  new  panel  or  if  it 
could  not  be  determined  when  a  shift 
actually  occurred  (i.e.,  #1),  other 
methodologies  were  used  to  move  a 
company  out  of  one  industry  and 
into  another.  Since  1967,  three  revi- 
sions in  the  data  covering  the  peri- 
ods 1967-76,  1976-81,  and  1981-87 
were  made  to  adjust  data  of  com- 
panies that  changed  industries.  These 
are  described  below. 


the  1967-76  period 

The  SIC  codes  assigned  to  com- 
panies in  the  panel  for  the  years  1967 
through  1975  were  based  on  data 
reported  in  the  1967  census.  The  1974 
SSEL  file  was  used  to  assign  SIC  codes 
to  companies  in  the  next  panel  cho- 
sen for  the  1976  survey  and  for  revised 
1975  data  received  in  the  1976  sur- 
vey. The  SIC  codes  of  companies  in 
the  1967  and  1976  panels  were  exam- 
ined to  determine  which  companies 
had  changed  classifications.  Since  it 
was  not  known  in  which  year  changes 
actually  occurred,  data  of  companies 
that  had  changed  SIC  codes  were 
revised  for  the  years  1968  through 


1974  to  smooth  the  changes  over  the 
period  1967-76.  To  illustrate,  if  a 
company  was  originally  in  SIC  A  in 
1967  but  was  discovered  to  be  in  SIC 
B  in  1974,  its  data  for  1967-74  were  ' 
allocated  between  the  two  industries 
as  follows:  1967 — all  of  the  compa- 
ny's data  was  retained  in  industry 
A;  1968—14.3  percent  of  the  com- 
pany's data  was  allocated  to  indus- 
try B,  and  the  remainder  retained  in  \ 
industry  A;  1969 — 28.6  percent  was 
allocated  to  industry  B,  and  the 
remainder  retained  in  industry  A;  and 
so  on  until  1974,  when  all  of  the  com- 
pany's data  was  allocated  to  indus- 
try B.  I 


the  1976-81  and  1981-87 
periods 

Similiar  revisions  in  the  industry 
R&D  data  were  made  for  companies 
in  the  panels  drawn  in  1976  and  1981 
used  for  the  years  1976-80  and  1981- 
87,  respectively,  but  a  different 
methodology  was  used. 

When  the  most  recent  panel  (1987) 
was  selected,  companies  were 
assigned  SIC  codes  from  the  SSEL 
File.  Prior-year  (1986)  data  were  col- 
lected in  the  1987  survey.  These  1986 
data  were  presumed  to  be  more  ! 
accurate  than  those  collected  in  the  j 
1986  survey  because  they  not  only 
reflected  updated  SIC  codes,  but  also 
were  obtained  from  a  larger  panel 
providing  better  coverage  of  U.S. 
industry  (see  table  A-4.)  Thus  data 
obtained  for  1981-86  using  the  panel 
selected  in  1981  were  revised  subject 
to  the  following  constraints: 

1.  Data  for  1981  (revised  from  the 
1982  survey)  would  remain 
unchanged  since  this  was  the 
first  year  the  1981  panel  was 
used  and  that  panel  was  an 
accurate  reflection  of  company 
SIC  codes  in  that  year. 

2.  Data  for  1986  collected  in  the 
1987  survey  would  be  used 
instead  of  the  1986  data  col- 
lected in  the  1986  survey. 
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Title  M.     im  RID  funds  cilltcttd  II  tkt  1986  Hd  1987  nrviyi(l) 

llilliri  i»  lillim] 

Cnimy  RID 

1986  Rll  1986  RID 

Industry                                            SIC  tide  fru  frit          Dif timet 

1986  mvty    1987  sirvty      (B)  -  (») 

(A)  (B)                 (0 

Tltil «52,847  HI, 725  M.878 

Distribution  ky  udistry 

Fiid,  tiidrtd,  wd  tikicci  indicts 20,21  1,083  1,535  452 

Tut  ills  nd  tnirtl 22,23  157  244  89 

Lwiir,  mid  predicts,  nd  firiitm 24,25  175  188  13 

riptr  Hi  illiid  indicts 26  887  S38  -349 

Cinicils  nd  illitd  indicts 28  8,773  8,(56  -117 

Iidustriil  cktiicils 281-82,286  3,812  3,374  -438 

Brtfi  ind  ttdicims 283  3,785  3,654  -131 

Otktr  cktiicils 284-85,287-89  1,176  1,628  452 

MtrilMi  rtfiiiii  aid  titrictin 13,29  1,867  1,971  104 

Riiiir  indicts 30  776  869  93 

Stm,  city,  iid  |l»i  indicts 32  489  942  453 

rriury  utils 33  809  813  4 

Firms  tt till  nd  indicts 331-32,3398-99  388  395  7 

Knfirms  ttUls  tid  inducts 333-36  421  418  -3 

Fikricittd  ittil  pndicts 34  544  1,021  477 

rUciinry 35  9,239  10,862  1,623 

Dffict,  CMiitiii,  did  iccmtiii  iickints 357  6,875  7,89d  1,019 

Otltr  uckntry,  wilt  ilictricil 351-56,358-59  2,364  2,968  604 

Elictrir.il  Miiitmt 36  10,460  10,118  -342 

Rldi*  nd  TV  nciiviif  tiiipitit 365  208  133  -75 

Citaoiicttiii  tqiipatit 366  5,155  5,211  56 

Clictniic  CMpntnts 367  2,537  3,340  803 

Otltr  lilctriCll  tiiipitit 361-64,369  2,561  1,434  -1,127 

Trmiirtitin  tiiipmt 37  11,530  13,468  1,938 

Hitir  rtkidtt  ind  ntir  vtkiclts  niintit 371  7,253  7,189  -64 

Otktr  tmsptrtitiir,  tiiipitit 373-75,379  137  330  193 

ftircnft  ltd  lisults 372,376  4,141  5,949  1,808 

rnftssiml  nd  scifitiflc  intrutits 38  4,576  4,855  279 

Sciiititic  nl  iicknicil  Misiriii  intrutits 381-82  1,959  1,518  -441 

Opt  ml,  sirficil,  pkitiiripkic,  nd  itktr 

iiitrntiti 383-87  2,617  3,337  72* 

•tier  uutittiriii  iientnii 27,31,39  381  381  0 

Nittntfict.mi  iidistrits 08,10-12,14-17,  1,099  5,262  4,163 

40-67,72-73, 
806-07,891 

(1)  Tkt  difftmct  ittnttn  tkt  t.i  stts  if  1986  HtiHtfl  en  kt  iccnnttd  Fir  ky  enpnits  nick  kivt  laitcktd 
cinnits  Mhick  kivt  rtvistd  tktir  diti  (ctlnn  E),  nd  supliig  viriitin  (ciluar,  F). 

(2)  Liii  tkn  10.5  lillioi. 

S»««:    U.S.  Btpirtitit  •(  CiMtrct,  Bureau  of  the  Census 


Rhsiis  fir  re ¥i tint 


lidistry  Diti  In 

skifts  nvisins        suplt 


(0) 


-1,298 


(E) 


586 


118 


iidistrits  (cilui  D), 


(F) 
8,292 


-21 

329 

144 

19 

1 

69 

-78 

9 

82 

-408 

3 

56 

-204 

-257 

344 

-96 

-378 

36 

-215 

97 

-13 

107 

24 

321 

87 

(2) 

17 

51 

-57 

99 

402 

-2 

53 

-137 

5 

136 

-114 

1 

120 

-23 

4 

16 

-47 

18 

506 

-421 

341 

1,703 

-185 

388 

816 

-236 

-47 

887 

838 


-S2 

(2) 

-23 

-239 

si: 

-17 

190 

-3 

616 

•1,197 

-190 

260 

1,612 

124 

202 

61 

-214 

89 

88 

94 

11 

1,463 

244 

101 

-99 

-43 

421 

-344 

-231 

134 

245 

188 

287 

-29 

3 

26 

571 

-4 

3,596 
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An  algorithm  was  used  to  link  data  contact  the  Census  Bureau  to  obtain  (total,  Federal,  and  companies'  own); 

from  1981  with  those  collected  in  further  information  about  the  con-  number  of  FTE  R&D  scientists  and 

1987,    preserving,    to   the   greatest  struction  and  content  of  the  algo-  engineers;  total  and  company  R&D 

extent  possible,  year-to-year  trends  rithm.  funds  as  a  percent  of  net  sales;  cost 

in  data  for  each  industry  by  revising  The  following  data  elements  were  per  R&D  scientist  or  engineer;  and 

data  for  the  years  1982,  1983,  1984,  adjusted  using  the  methodologies  basic  research  expenditures.  No 

and  1985.  Interested  persons  should  just  described:  Funds  spent  on  R&D  adjustments  were  made  in  other  data 

elements. 
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section  b 


detailed  statistical  tables 


In  all  tables  of  this  report: 

•  Because  of  rounding,  details  may  not  add  to  totals. 

•  Percentages  were  calculated  on  the  basis  of  thousands  of  dollars  and  may 
differ  from  those  based  on  the  rounded  figures  shown. 

To  obtain  accurate  historical  data,  use  only  the  latest  detailed  statistical  tables 
and  not  data  published  earlier.  Data  presented  in  trend  tables  are  assembled 
from  the  most  recently  completed  survey  cycle.  Data  for  prior  years  are  reviewed 
for  consistency  with  current-year  responses  and,  when  necessary,  are  revised. 
For  that  reason,  references  to  prior-year  data  should  be  restricted  to  those 
published  in  this  document. 
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Development 
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development  by  source: 
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1972,  and  1977-87  19 
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industrial  R&D 
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1987  20 
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companies  ranked  by 
size  of  Federal  R&D 
program,  by  industry: 
1987  


Funds  for  Applied  Research 
and  Development  by  Produc 
Field 

B-26.  Companies'  own  and 
Federal  funds  for 
industrial  applied  R&D 
performance  by  product 
field:  1963-64,  1967-68, 
1970-77,  1979,  1981,  1983, 
1985,  and  1987 4; 

B-27.  Funds  for  industrial 
applied  R&D 
performance  by  product 
field  and  source  of  funds: 
1987  4i 

B-28.  Companies'  own  and 
Federal  funds  for 
industrial  applied  R&D 
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Page 


Page 


Page 


performance  by  industry 
and  product  field:  1987  . .    43 

B-29.  Companies'  own  and 
Federal  funds  for 
industrial  applied  R&D 

i           performance  by  industry 
and  secondary  product 
field:  1987 44 


Energy  and  Pollution 
Abatement  Research  and 
Development 

B-30.  Companies'  own  and 
Federal  funds  for 
industrial  energy  R&D 
performance  by  industry: 
1972  and  1974-88 
(projected)  47 

B-31.  Companies'  own  funds 
for  industrial  energy 
R&D  performance  by 
selected  industry: 
1974-87 48 

B-32.  Federal  funds  for 

industrial  energy  R&D 
performance  by  selected 
industry:  1974-87 48 

3-33.  Companies'  own  and 
Federal  funds  for 
industrial  energy  R&D 
performance  by  primary 
energy  source:  1973-88 
(projected)  49 

3-34.  Companies'  own  funds 
for  industrial  energy 
R&D  performance  by 
primary  energy  source: 
1974-88  (projected)  50 

3-35.  Federal  funds  for 

industrial  energy  R&D 
performance  by  primary 
energy  source:  1974-88 
(projected)  51 

3-36.  Companies'  own  and 
Federal  funds  for 
industrial  pollution 
abatement  R&D 


performance  by  industry: 
1974-88  (projected)  52 

B-37.  Companies'  own  funds 
for  industrial  pollution 
abatement  R&D 
performance  by  selected 
industry:  1974-87 53 

B-38.  Federal  funds  for 
industrial  pollution 
abatement  R&D 
performance  by  selected 
industry:  1974-87 53 

B-39.  Companies'  own  and 
Federal  funds  for 
industrial  pollution 
abatement  R&D 
performance  by  type  of 
pollution:  1973-88 
(projected)  54 

B-40.  Industrial  expenditures 
for  pollution  abatement 
research  and 
development  by  type  of 
pollution  and  source  of 
funds:  1984-87 54 


Geographic  Distribution  of 
R&D  Funds 

B-41.  Geographic  distribution 
of  (company  and  Federal) 
funds  for  industrial  R&D 
performance:  1963,  1966- 
77,  1979,  1981,  1983, 
1985,  and  1987 55 

B-42.  Geographic  distribution 
of  funds  for  industrial 
R&D  performance  by 
source  of  funds:  1987  56 


Distribution  of  R&D  Funds 
by  Major  Type  of  Cost 

B-43.  Distribution  of 

companies'  own  and 
Federal  R&D  funds  by 
industry  and  type  of  cost: 
1987  57 


Employment 

B-44.  Full-time-equivalent 

number  of  R&D  scientists 
and  engineers  by 
industry  and  size  of 
company:  1957-58,  1963- 
64,  1967-68,  and 
1974-88 58 

B-45.  Number  of  full-time- 
equivalent  R&D  scientists 
and  engineers  by 
industry  and  source  of 
R&D  funds: 
January  1988 59 

B-46.  Cost  per  R&D  scientist  or 
engineer  by  industry  and 
size  of  company:  1957-58, 
1963,  1967,  1972,  and 
1973-87 60 

B-47.  Cost  per  R&D  scientist  or 
engineer  by  industry  and 
size  of  company:  1987  ...    61 

B-48.  Cost  per  R&D  scientist  or 
engineer  in  companies 
ranked  by  size  of  R&D 
program:  1972  and  1974- 
87 62 

B-49.  Total  domestic 

employment  of  R&D- 
performing  companies  by 
industry  and  size  of 
company:  1986-87  63 

B-50.  R&D  scientists  and 
engineers  per  1,000 
employees  by  industry 
and  size  of  company: 
1958,  1963,  1967,  1972, 
and  1974-87 64 

B-51.  Total  and  companies' 
own  R&D  funds  per 
employee  by  size  of 
company:  1963,  1967, 
1972,  and  1974-87  65 

B-52.  Percent  of  employment 
of  R&D-performing 
companies  ranked  by 
size  of  total  R&D  funds: 
1984-87 66 
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Table  B-i-  Trends  in  funds  for  industrial  research  and 
development  by  source!  1953-87 


Year 


1953. 
1954. 
1955. 
1956. 
1957. 
1958. 
1959. 
1960. 

1961. 
1962. 
1963. 
1964. 
1965. 

1966. 
1967. 
1968. 
1969. 
1970. 

1971. 
1972- 
1973. 
1974. 
1975. 

1976- 
1977. 
1978. 
1979. 
1980. 

1981. 
1982. 
1983. 
1984. 
1985. 

1986 
1987. 


[Dollars  in  i 

till  ions] 

Tota 

1  R&D 

1 

ederal 

Coipany(l) 

Current 

Constant 

Current 

Constant 

Current 

Constant 

dollars 

1982 

dollars 

1982 

dollars 

1982 

dollars 

dollars 

dollars 

$3,630 

$14,021 

$1,430 

$5,523 

$2,200 

$8,497 

4,070 

15,475 

1,750 

6,654 

2,320 

8,821 

4,640 

17,090 

2,180 

8,029 

2,460 

9,061 

6,605 

23,530 

3,328 

11,856 

3,277 

11,674 

7,731 

26,585 

4,335 

14,907 

3,396 

11,678 

8,389 

28,274 

4,759 

16,040 

3,630 

12,235 

9,618 

31,597 

5,635 

18,512 

3,983 

13,085 

10,509 

33,955 

6,081 

19,648 

4,428 

14,307 

10,908 

34,917 

6,240 

19,974 

4,668 

14,942 

11,464 

35,892 

6,434 

20,144 

5,029 

15,745 

12,630 

38,981 

7,270 

22,438 

5,360 

16,543 

13,512 

41,032 

7,720 

23,444 

5,792 

17,589 

14,185 

41,992 

7,740 

22,913 

6,445 

19,079 

15,548 

44,474 

8,332 

23,833 

7,216 

20,641 

16,385 

45,590 

8,365 

23,275 

8,020 

22,315 

17,429 

46,194 

8,560 

22,688 

8,869 

23,506 

18,308 

46,023 

8,451 

21,244 

9,857 

24,779 

18,067 

42,986 

7,779 

18,508 

10,288 

24,478 

18,320 

41,280 

7,666 

17,274 

10,654 

24,006 

19,552 

42,056 

8,017 

17,245 

11,535 

24,812 

21,249 

42,893 

8,145 

16,441 

13,104 

26,451 

22,887 

42,415 

8,220 

15,234 

14,667 

27,181 

24,187 

40,781 

8,605 

14,509 

15,582 

26,272 

26,997 

42,805 

9,561 

15,159 

17,436 

27,645 

29,825 

44,330 

10,485 

15,584 

19,340 

28,746 

33,304 

46,115 

11,189 

15,493 

22,115 

30,622 

38,226 

48,652 

12,518 

15,932 

25,708 

32,720 

44,505 

51,919 

14,029 

16,366 

30,476 

35,553 

51,810 

55,140 

16,382 

17,435 

35,428 

37,705 

59,010 

59,010 

18,534 

18,534 

40,476 

40,476 

65,694 

63,252 

20,657 

19,889 

45,037 

43,363 

76,087 

70,627 

23,356 

21,680 

52,731 

48,947 

85,610 

77,161 

27,130 

24,452 

58,480 

52,708 

89,896 

78,905 

28,171 

24,727 

61,725 

54,178 

96,305 

81,843 

31,403 

26,687 

64,902 

55,156 

(1)  Coapany  funds  include  all  funds  for  industrial  R&D  work  performed  within  company  facilities  from 
all  sources  (e.g.  outside  organizations  such  as  research  institutions,  universities  and  colleges,  other 
nonprofit  organizations,  and  state  governments,  as  Nell  as  companies'  own  funds)  except  funds  provided 
by  the  Federal  Government.  Company-financed  research  and  development  contracted  to  outside  organizations 
(except  other  companies)  is  excluded* 

NOTE:  The  1982  GNP  implicit  price  deflator  was  used  to  convert  current  to  constant  dollars. 


SOURCE:  National  Science  Foundation,  SRS 
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14,920 

(1) 

43 
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4,738 
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(1) 

2,143 
((> 

2,(23 
(D) 

3,373 
(8) 

(8) 
(1) 

(8) 
(8) 

3,802 

7,023 

4,140 
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11,315 

(i) 

<•) 

(8) 

(8) 

(8) 

30,423 

33,393 

1,154 

3,338 

3,871 

4,301 

1,155 

4,(04 

4,717 

5,318 

4,057 

4,9(1 

(8) 

(8) 

1,010 
1,712 

1,354 
5,441 

54 
1,150 

120 
7,033 

131 
7,534 

151 
8,011 

112 
1,1*8 

(0 
11,148 

(0) 
14,272 

(8) 
15,081 

(8) 

11,206 

(8) 
21,229 

(8) 
20,180 

(8) 
23,304 

2*4 

342 

•3* 

1,371 

1,1*8 

2,303 

3,02* 

3,414 

3,144 

4,210 

4,448 

5,017 

3,2*4 

5,434 

70 

101 

113 

132 

470 

*S0 

1,332 

(I) 

(81 

(8) 

(8) 

(8) 

(•) 

(8) 

214 

131 

475 

1,111 

1,328 

1,335 

1,477 

(1) 

(8) 

(1) 

(8) 

(8) 

(•) 

(1) 

34 

274 

N 

331 

III 
707 

213 
*58 

244 
1,221 

2N 
1,340 

344 
1,(13 

(8) 

1,90* 

(*) 
2,501 

3,421 

(8) 
5,125 

(8) 
7,087 

383 
7,870 

(1) 
(,743 

1,022 
10,9*1 


1,017 
812 


121 

1,213 
1,071 
2,131 


1,333        1,131        1,744        2,(43        2,3(5        3,134        1,77* 


1,324 
1,821 
3,411 


1,131 
1,531 
4,278 


2,483 
1,411 
3,111 


2,781 
2,828 
4,817 


3,148 

2,188 
4,742 


3,900 
2,822 
7,(24 


4,181 
2,172 
1,031 


3,101 
1,545 
5,5*8 

3,574 
10,59* 


4,471  3,131 

1,(48  2,131 

4,2(4  7,443 

4,410  4,771 

10,370  10,155 


(,844 
1,171 
8,071 
5,121 
12,423 


13,7*0        14,173       21,4*1       24,104       27,(17       31,4*3       34,4*7       41,384       44,731        41,443       34,025      57,257      51,851 
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TjbU  B-4.  Companies '  oon  and  Federal  funds  for  industrial  RSD 
perfortance  by  industry  and  size  of  cotpany:  1987 


Industry 


SIC  code 


Total 

Total $96,305 

Food,  kindred,  and  tobacco  products 20,21     1,402 

Textiles  and  apparel 22,23      (0) 

Luiber,  tood  products,  and  furniture 24,25      140 

Paper  and  allied  products 26      (D) 

Cheticals  and  allied  products 28     9,831 

Industrial  cheticals 281-82,286     3,879 

Drugs  and  tedicines 283      (D) 

Other  ckeiicals 284-85,287-89      (D) 

Petraleut  refining  and  eitraction 13,29     1,899 

Rubber  products 30      (D) 

Stone,  clay,  and  glass  products 32     1,024 

Pritary  totals 33      (D) 

Ferrous  totals  and  products 331-32,3398-99      (D) 

Nonferrous  totals  and  products 333-36      452 

Fabricated  total  products 34     1,120 

Machinery 35      (D) 

Office,  cotputing,  and  accounting  tachines 357      (D) 

Other  tachinery,  except  electrical 351-56,358-59     2,960 

Electrical  eguiptent 36    16,920 

Radio  and  TV  receiving  eguiptent ■••••  365 

Cottunication  eguiptent 366 

Electronic  cotponents ■■•■  367 

Other  electrical  eguiptent •••■•  361-64,369 

Transportation  eguiptent 37    33,393 

Motor  vehicles  and  totor  vehicles  eguiptent 371 

Other  transportation  eguiptent 373-75,379 

Aircraft  and  Missiles 372,376 

Professional  and  scientific  instrutents 38 

Scientific  and  techanical  teasuring  instrutents...  381-82 
Optical,  surgical,  photographic,  and  other 

instrutents 383-87 

Other  tanufacturing  industries 27,31,39 

Nontanufacturing  industries 08,10-12,14-17, 

40-67,72-73, 
806-07,891 

(D)  Data  have  been  withheld  to  avoid  disclosing  operations  of  individual  cotpanies. 


less  than 
500 


5 
(D) 

3 

49 
(D) 

39 
(D) 
451 

6 
(D) 
78 
(D) 

12 
(D) 

(D) 
1,530 

(D) 
<D) 

1,526 


(D) 


[Dollars 

Cotpanies  Kith 

500  to   1,000  to 
999     4,999 


in  Millions] 

total  etploytent  of— 

5,000  to   10,000  to 
9,999    24,999 


25,000  or 
tore 


(8,844     $1,979 


48 
(D) 
(D) 

12 
139 

(D) 
(D) 
80 

(D) 
24 
19 

(D) 

(D) 
10 

27 
(D) 

293 
(D) 

261 


$8,079     $5,129    $12,423    $59,851 


157 
58 
63 
86 
1,223 

(D) 
(D) 
390 

57 
(0) 

46 
208 

(D) 
(D) 

(D) 
1,833 

1,353 
480 

1,261 


(D) 


(D) 

(D) 

(D) 

8 

52 

68 

14 

48 

(D) 

61 

294 

(D) 

(D) 

(D) 

(D) 

405 

(0) 

(D) 

(D) 

2,631 

(D) 

0 

546 

(D) 

(D) 

(D) 

(D) 

113 

(0) 

(D) 

(D) 

192 

(D) 

(0) 

(D) 

(D) 

62 

41 

(0) 

(D) 

(D) 

(D) 

(D) 

340 

(D) 

665 

(D) 

(D) 

406 

(D) 

6,986 

259 

397 

(D) 

609 


252 


3,220     10,042 


143 

20 

(0) 

15 

0 

(D) 

0 

9,538 

(D) 

85 

461 

(0) 

1,507 

6,891 

(D) 

796 

(D) 

(D) 

(D) 

854 

(D) 

(D) 

(D) 

55 

(D) 

(0) 

(D) 

(D) 

2,060 


(D) 


(D) 

(D) 

(D) 

69 

(D) 

(0) 

(D) 

(D) 

17 

(D) 

23 

(D) 

(D) 

0 

3,506 

(D) 

(D) 

(D) 

(D) 

(D) 

21,916 

5,456 

609 

194 

596 

(0) 

(D) 

(D) 

(D) 

(D) 

85 

(D) 

51 

(D) 

(0) 

(D) 

(D) 

109 

(D) 

(D) 

(D) 

(D) 

(D) 

18 

(D) 

(D) 

93 

117 

0 

8,743 

3,789 

574 

1,833 

(D) 

337 

(D) 

SOURCE:  National  Science  Foundation,  SRS 
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Table  B-5.  Coipanies'  osn  and  federal  fundi  for  Industrial  R&D  perfonance 
by  Industry,  aiie  of  coipany,  and  she  of  RID  prograi:  1987 


Site  of  R&D  prograi  [thousands  of  dollars] 


Industry  and  sixe  of  coipany 


SIC  code 


Total 

Food,  kindred,  and  tobacco  products 20,21 

Textiles  and  apparel 22,23 

Luiber,  Rood  products,  and  furniture 24,28 

Paper  and  allied  products 26 

Cbeiicale  and  allied  products 28 

Industrial  cbeiicals 281-82,286 

Drugs  and  ledicines 283 

Other  cheiicals 284-85,287-89 

Petroleui  refining  and  extraction 13,29 

Rubber  products 30 

Stone,  clay,  and  glass  products 32 

Priiary  letals 33 

Ferrous  letals  and  products 331-32,3398-99 

Honferrous  letals  and  products 333-36 

Fabricated  netal  products 34 

Hachinery 35 

Office,  coiputing,  and  accounting  lachines 357 

Other  lachinery,  except  electrical 351-56,358-59 

Electrical  equipient 36 

Radio  and  T?  receiving  equipient 365 

Conunication  equipient 366 

Electronic  coiponents 367 

Other  electrical  equipient 361-64,369 

Transportation  equipient 37 

Motor  vehicles  and  lotor  vehicles  equipient 371 

Other  transportation  equipient 373-75,379 

aircraft  and  lissiles 372,376 

Professional  and  scientific  instruients 38 

Scientific  and  lechanical  leasuring  instruients 381-82 

Optical,  surgical,  photographic,  and  other 

instruients 383-87 

Other  lanufacturing  industries 27,31,39 

Honianuf acturing  industries 08 ,  10-12, 14-17 , 

40-67,72-73, 
806-07,891 


Total 


196,305 


Less  than 

$200 


$958 


$200  to  $1,000  to  $10,000  to  $100,000  or 
$999    $9,999    $99,999     lore 


[Millions  of  dollars) 
$2,316    $8,038    $13,286 


$71,707 


1,402 

3 

23 

140 

689 

546 

(D) 

(D) 

16 

70 

118 

0 

140 

4 

17 

63 

56 

0 

(D) 

5 

60 

104 

334 

(D) 

9,831 

128 

141 

617 

1,802 

7,144 

3,879 

19 

0 

123 

843 

2,896 

(D) 

30 

(D) 

60 

449 

3,530 

(D) 

80 

(D) 

434 

510 

718 

1,899 

3 

3 

38 

315 

1,539 

(D) 

21 

33 

150 

324 

(D) 

1,024 

(D) 

19 

139 

236 

(D) 

(D) 

(D) 

17 

169 

358 

(D) 

(D) 

11 

7 

78 

161 

(D) 

452 

(D) 

10 

92 

197 

(D) 

1,120 

53 

115 

471 

481 

0 

(D) 

102 

271 

1,162 

2,615 

(D) 

(D) 

(D) 

39 

531 

1,235 

7,836 

2,960 

(D) 

232 

631 

1,381 

(D) 

16,920 

148 

310 

1,542 

1,769 

13,152 

143 

9 

(D) 

20 

0 

(D) 

9,538 

37 

64 

424 

678 

8,335 

(D) 

37 

(D) 

741 

716 

2,654 

(Dl 

65 

(D) 

358 

375 

(D) 

33,393 

(D) 

60 

157 

842 

32,330 

(D) 

1 

43 

81 

376 

(D) 

(D) 

2 

13 

31 

(D) 

(D) 

23,506 

(D) 

4 

45 

(D) 

23,138 

5,456 

84 

217 

613 

627 

3,915 

(D) 

33 

114 

310 

326 

(D) 

(D) 

51 

104 

303 

301 

(D) 

(D) 

(D) 

14 

134 

232 

0 

8,743 

349 

1,000 

2,469 

2,486 

2,439 

Distribution  by  size  of  coipany 
(based  on  nuiber  of  eiployees) 


i  than  500.... 

to  999 

)0  to  4,999... 
)0  to  9,999... 
)00  to  24,999. 


5,000  or  lore. 


(D)  Data  have  been  sithheld  to  avoid  disclosing  operations  of  individual  coipanies. 
(S)  Data  have  been  uithheld  due  to  iiputation  of  lore  than  50  percent. 
(1)  Less  than  $0.5  lillion. 


8,844 

908 

2,031 

4,853 

1,052 

0 

1,979 

32 

136 

770 

1,041 

0 

8,078 

15 

128 

1,739 

4,960 

1.236 

5,130 

1 

12 

388 

1,984 

2.745 

12,423 

(D) 

(D) 

258 

3,173 

8,986 

59,851 

ID) 

(D) 

30 

1,016 

58,740 

S00RCB:  Rational  Science  Foundation,  SRS 


Tab  1 e  6-6>  Nuaber  if  companies  with  funds  for  research  and  develipaent 
by  industry,  size  of  coipany,  and  size  of  RID  pregraa:  1987 


RID  size  »f  angraa  [thousands  tf  dollars] 


149 

33 

48 

38 

27 

3 

470 

400 

36 

28 

6 

0 

162 

101 

31 

25 

5 

0 

338 

122 

172 

30 

13 

1 

2,485 

1,909 

312 

192 

47 

25 

260 

204 

0 

29 

20 

7 

443 

301 

101 

16 

10 

15 

1,782 

1,404 

211 

147 

17 

3 

135 

104 

6 

9 

9 

7 

497 

382 

60 

40 

13 

2 

187 

106 

41 

31 

7 

2 

273 

168 

39 

47 

17 

2 

128 

83 

19 

17 

8 

1 

145 

85 

20 

30 

9 

1 

2,183 

1,691 

224 

254 

14 

0 

3,009 

1,822 

608 

469 

96 

14 

617 

200 

109 

253 

44 

11 

2,392 

1,622 

499 

216 

52 

3 

Less  than   $200  to  11,000  to  110,000  to  1100,000  or 
Industry  and  size  of  coipany  SIC  code       Total     $200     1999    19,999    199,999     aore 


Total 25,833    17,094    5,361    2,785      470      123 

food,  kindred,  and  tobacco  products 20,21 

Textiles  and  apparel 22,23 

luaber,  Mood  products,  and  furniture...... 24,25 

Paper  and  allied  products •■•■■  26 

Cheaicals  and  allied  products 28 

Industrial  cheaicals 281-82,286 

Drugs  and  aedicines**** 283 

Other  cneiicals 284-85,287-89 

Petroleui  refining  and  extractim 13,29 

Rubber  products • • 30 

Stone,  clay,  and  glass  products •••• 32 

Pmary  aetals 33 

Ferrous  aetals  and  products 331-32,3398-99 

Nonferreus  aetals  and  products* •        333-36 

Fabricated  aetal  products 34 

Machinery 35 

Office,  coaputing,  and  accounting  aachines... 357 

Other  aacbinery,  except  electrical 351-56,358-59 

Electrical  equipaent 36     3826    2,411      853     470       67       25 

Radio  and  TV  receiving  equipaent 365 

Coiaunicatien  equipaent........ • 366 

Electronic  coaponents •••• 367 

Other  electrical  equipaent •• 361-64,369 

Transportation  equipaent . 37 

Motor  vehicles  and  aotor  vehicles  equipaent 371 

Other  transportation  equipaent*. • 373-75,379 

Aircraft  and  aissiles 372,376 

Professional  and  scientific  instraaents 38 

Scientific  and  aechanical  aeasuring  instraaents*...        381-82 
Optical,  surgical,  photographic,  and  other 
iis  t  ruaents 383-87 

Other  aanufacturing  industries*** 27,31,39 

Nonaanufacturing  industries ••   08,10-12,14-17, 

40-67,72-73, 
806-07,891 

Distributim  by  size  if  ciapaay 
(based  in  nuaber  of  eapliyees) 

less  than  500 

500  to  999 

1,000  ti  4,999 

5,000  to  9,999 

10,000  ti  24,999 

25,000  or  aore 


195 

161 

27 

6 

0 

1 

679 

303 

204 

135 

25 

12 

1,395 

698 

446 

219 

24 

8 

1,557 

1,249 

176 

110 

18 

4 

285 

37 

152 

49 

25 

22 

165 

7 

117 

27 

10 

4 

73 

27 

29 

13 

2 

2 

47 

3 

6 

9 

13 

16 

1,959 

1,208 

538 

179 

24 

10 

1,055 

693 

249 

100 

11 

2 

904 

515 

289 

79 

13 

8 

410 

334 

29 

38 

9 

0 

9,465 

6,266 

2,212 

886 

91 

10 

23,355 

16,550 

4,815 

1,951 

39 

0 

833 

276 

274 

233 

50 

0 

1,112 

230 

234 

456 

184 

8 

206 

IS 

21 

83 

74 

13 

204 

6 

11 

55 

92 

40 

123 

17 

6 

7 

31 

62 

22  SOURCE:  National  Science  Fiundation,  SRS 


Tlili  1-7-    [h|«iii'  »■  full  fir  iirfntnil  lit  iirfiraaici  ky  ulntry 
ill  lilt  if  caafM»l    1157-58,  IMS,  1167,  1472,  ill  1177-17 

[Billin  il  •ilhlii] 

liiiitr,  ail  till  it  HMU)  SIC  lilt  1157         1158         1163         IW7         1172         1177         1178         1171         11*0         1181         11(2         118}         1184         I18S         1186         1187 

fatal 83,316     83,630     85.360     88,020    111,535    811,340    822,119    823,708    130,476    835,428    840,478    445,037    852,731    858,480    881,725    884,102 

liitritatiaa  ky  uliitry 


Fn4,  ti«4r<4,  ul  tllltcl  prilicti(l). 

Tntilll  4i4  iiiiril 

I laiir,  ml  irilactt,  til  timtiri... 

Pilir  ill  llllfl  iralictl 

C8MiMlt  m4  tlli<4  irilicti 


Itlutriil  c8Mictlt • 

•rift  jii  aaliliaii 

«Utr  ckaaiuli 214-15,287-11 


Ntraliaa  rituiii  ul  tituttiii- 

f«8kir  iniitti 

Still,  ilir,  *i4  |lan  prafattl.... 
nititf  aatali ••••• 


Ftrraai  wtili  u4  irilicti 

taatarraai  Mtili  u4  trilictt. 


lakriCltll  wtll  IMlactl. 
PUckmry 


8ftiti,  CMiititi,  nl  aaintiii  wibim 

Olkir  aaikiairy,  ticiit  alactrical 351-38,358-51 


liitriul  miiaiit. 


l«4ii  u4  T8  rtciiiitf  iqiiiaiit- 

CMillllltilt  >|llpOlt 


(Iitlrnit  (Miniiti 

I  Otkir  ilntricil  t|ii»mt- 


raaiaartatill  t«.«iM"t 

i  tatar  lakiclii  »4  aatir  itkiclit  MiiMtit. 


Otktr  traaiairtatiai  t<u»mt. 
imnft  n4  aittilat < 


'rifutiaaal  ill  iciiitific  iiitrtmtt- 


tkir  auataitariif  Hint  nil. 
laaaaatiitariaf  ia4aitriai 


Itititific  <i4  aickaiitil  <uiirii|  mtrwt.li- 
Optical,  laraiial,  akiti|raaki(,  ul  itkir 
iMtrwtitt 


28,21 

22,23 

24,23 

28 

28 

74 
14 
14 
33 
818 

77 
20 
12 
42 
888 

(1) 
(1) 
(1) 
81 

1,804 

181 
(1) 
12 
(1) 
1,217 

258 
81 
(8) 
(1) 
1,741 

(1) 
(1) 
123 
(1) 

2,107 

(1) 
(1) 
128 
(4) 
3,250 

(1) 
<l> 
131 
<»> 
3,812 

(1) 
(1) 
148 

415 
4,284 

838 
118 
181 
588 
5,205 

•17 
138 
184 

588 
8,117 

881 
ISO 
174 
552 

8,712 

1,234 
182 
181 
SM 

7,738 

1,315 
218 
182 
578 

8,310 

1,535 
248 
188 
538 

1,858 

1,400 
227 
140 
811 

1,838 

211-82,288 

213 

284-15,287-11 

823 
184 
81 

443 
128 
17 

882 
207 
135 

785 
(1) 
(» 

880 
(!) 
(1) 

1,387 
(1) 
(1) 

1,473 
(1) 
(8) 

1,817 
(1) 
(1) 

1,858 

1,758 

853 

2,313 

2,084 

787 

2,810 

2,473 

114 

2,828 
2,818 
1,0*8 

3,037 
3,310 
1,381 

3,281 
3,481 
1,548 

3,374 
3,854 
1,828 

3,811 
4,088 
1,831 

13,21 
30 
32 
33 

280 
70 
(1) 
103 

234 
88 
(1) 
117 

218 
III 
17 
174 

355 

180 
134 
238 

854 

255 
181 
284 

142 
(1) 
(1) 
4M 

131 
(1) 
(1) 
817 

1,101 
<»> 
(1) 
531 

1,481 
(l> 
383 
514 

1,780 
5*8 
811 
782 

2,003 
880 
472 
723 

2,074 
777 
588 
724 

2,245 
148 
70S 
712 

2,114 
•77 
825 
758 

1,171 
881 
142 
813 

1,885 
781 

1,014 
744 

331-32,3318-11 
333-38 

83 
40 

78 
31 

105 
11 

134 
188 

144 
121 

281 
233 

271 
228 

305 
234 

338 
258 

415 
217 

831 

285 

422 
382 

313 
311 

371 
38JS 

315 
418 

302 
442 

34 

35 

17 
317 

185 
838 

121 
701 

131 
1,004 

243 
1,758 

342 
3,403 

348 

3,101 

414 
4,410 

SOI 
5,254 

S4S 

8,124 

578 

7,214 

817 
7,745 

154 
1,311 

188 
10,588 

1,021 
10,182 

1,034 
11,401 

357 
351-58,358-51 

(2) 
(3) 

(2) 
(3) 

(2) 
(3) 

(2) 
(3) 

(D) 
(3) 

2,220 
1,183 

2,558 
1,345 

2,158 
1,532 

3,438 
1,111 

3,847 
2,277 

4,854 
2,380 

5,478 
2,281 

8,704 
2,815 

7,131 
2,841 

7,814 
2,188 

8,4% 
2,113 

38 

888 

832 

1,017 

1,571 

2,313 

3,238 

3,741 

4,515 

5,431 

8,401 

8,815 

8,370 

1,401 

1,713 

10,118 

11,081 

385 
388 

387 
381-84,381 

(4) 
230 
378 

(4) 
253 
371 

(4) 
584 
433 

(») 
138 
(1) 

(1) 
1,185 

205 
(D) 

85 
1,551 

(1) 
(8) 

102 
1,783 

(!) 
(1) 

112 
2,841 

(1) 
(t) 

348 
2,387 

1,185 
1,553 

358 
2,175 

1,212 
1,884 

384 
3,378 

1,341 
1,814 

324 
4,580 

1,808 
1,880 

382 
5,231 

2,348 
1,482 

330 
5,287 

2,814 
1,284 

133 
5,211 

3,340 
1,434 

143 
5,543 

3,841 
1,734 

37 

118 

813 

1,251 

2,132 

2,888 

(1) 

(1) 

(1) 

8,138 

7,731 

8,M1 

8,187 

10,370 

12,044 

13,488 

13,483 

371 

373-73,371 
372,378 

317 
211 

580 
333 

711 
452 

114 
1,138 

1,881 

21 
178 

2,887 

(8) 
1,547 

3,381 

(1) 
1,823 

3,780 
2,201 

4,300 

88 
2,570 

4,211 

80 
3,440 

4,321 

114 

4,174 

4,754 

227 
3,188 

5,384 

251 

4,728 

8,184 

271 
5,801 

7,181 

330 
3,141 

7,285 

357 
3,841 

38 

140 

157 

202 

353 

878 

1,350 

1,888 

2,012 

2,458 

2,178 

3,423 

3,840 

4,257 

4,708 

4,855 

3,183 

381-82 

51 

83 

53 

87 

151 

405 

580 

747 

1,001 

1,235 

1,382 

1,881 

1,888 

1,312 

1,518 

1,821 

383-87 

81 

14 

141 

288 

527 

145 

1,108 

1,283 

1,454 

1,743 

2,881 

2,231 

2,511 

3,114 

3,337 

3,354 

27,31,31 

08,10-12,14-17, 

40-87,72-73, 

•88-87,811 

11 
(1) 

33 
35 

52 
85 

88 
172 

(1) 

277 

204 
541 

288 
702 

288 
851 

331 
1,037 

411 
1,048 

413 
1,508 

325 

2,183 

373 
3,308 

381 
4,843 

381 
3,282 

312 
5,112 

4,321 

5,720 

8,143 

7,448 

1,378 

1,581 

1,813 

1,808 

4,822 

3,470 

8,511 

7,023 

3,170 

3,781 

4,003 

4,311 

1,524 

8,342 

1,431 

10,087 

•iltrikatlaa  ky  till  it  cMiiif 
'<8«m4  ••  aaakir  it  wiliym) 

filtkMStO 375          211          425          451          803  1,145  1,228  1,373  1,711  1,880  2,574  3,178 

88  li  HI 

,880  It  4,111 888          840          518          888          843  1,281  1,5(8  1,813  2,257  2,588  3,218  3,507 

OM  |,  «  m 842          810  1,431  1,310  1,483  1,318  2,381  2,337  2,217 

1,800  II  24,111 2,815       2,811       4,338                     1,540  2,583  3,203  4,012  4,8*7  3,537  8,442  7,221 

8,254 

1,800  ir  aan 1,851  12,8(4  14,710  16,185  20,845  23,858  25,825  28,114     30,510     33,310     33,  Ml     34,167 

iln   Cm,..,  din  tailala  ill  lull  fir  iil.itrlil  Ml  aark  aarfarul  aitkii  lattaay  facililiit  Iraa  ill  uarcai  (a-|.* aatiili  iriaaliitiaai  ink  n  rimrck  iiitltatiiit,  ui.iriiti.i  ai4  iallaa.ii,  itkir  iiaaraflt 

araaaliatiaa,  «l  ititi  (imaaaati,  ii  Hll  ai  tuanlii'  aaa  tn4i)  unit  fn4«  ira»14i4  ky  tki  Filiral  8i«inaiit.    Ciailiy-fiuicil  rniarik  ail  lmliM.it  caitraclil  ti  utiiai  araaauatiaai  (uciit  itkir  caaaaaiai) 
ii  iidaaal. 

il)  lata  kavi  km  aitkktl4  ti  mil  4iitlnli|  iiiritlm  af  iaiiiilul  laaaiaiii, 

}\)  Until  1184,  tikacci  iriiitti,  SIC  21,  tui  Iicli4ii  aitk  'itkir  aaaafattirli|  iilaitriai.' 

)  lata  nt  takalattl  at  tkii  Iml  friar  ta  1172. 

I)  lata  ait  takilatil  at  tkii  lavil  friar  ta  1177. 

)  latMil  la  tii  itkir  ilictncal  miiatit  |raaa- 

taut    Natiiaal  Icillll  fiulltill,  SK 
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Table  B-8.  Coipanies'  o*n  funds  for  industrial  RSD  perforiance 
by  industry  and  size  of  coipany:  1987 


Industry 


SIC  code 


[Dollars  in  Billions] 

Companies  with  total  eiployient  of— 

Less  than    500  to   1,000  to  5,000  to 

10,000  to 

25,000  or 

Total      500      999    4,999    9,999 

24,999 

■ore 

Total 

Food,  kindred,  and  tobacco  products ••• 20,21 

Textiles  and  apparel ■ • 22,23 

Linker,  wood  products,  and  furniture 24,25 

Paper  and  allied  products ■ 26 

Cheiicals  and  allied  products • 28 

Industrial  cheiicals 281-82,286 

Drugs  and  tedicines 283 

Other  cheiicals .' 284-85,287-89 

Petroleui  refining  and  extraction 13,29 

Rubber  products 30 

Stone,  clay,  and  glass  products 32 

Priiary  letals 33 

Ferrous  letals  and  products 331-32,3398-99 

Nonferrous  letals  and  products 333-36 

Fabricated  letal  products 34 

Machinery 35 

Office,  coiputing,  and  accounting  lachines 357 

Other  lachinery,  except  electrical 351-56,358-59 

Electrical  equipment • 36 

Radio  and  TV  receiving  equipment 365 

Conunication  equipient- • 366 

Electronic  components • 367 

Other  electrical  equipient •  361-64,369 

Transportation  equipient 37 

Motor  vehicles  and  lotor  vehicles  equipient 371 

Other  transportation  equipient 373-75,379 

Aircraft  and  lissiles 372,376 

Professional  and  scientific  instruments 38 

Scientific  and  lechanical  teasuring  instruments.-..  381-82 
Optical,  surgical,  photographic,  and  other 

i  ns  t  ruien  t  s 383-87 

Other  Manufacturing  industries 27,31,39 

Nomanufacturing  industries ■ 08,10-12,14-17, 

40-67,72-73, 
806-07,891 

(D)  Data  have  been  withheld  to  avoid  disclosing  operations  of  individual 


$64,902    $7,448    (1,806    $7,023    $4,391 


$10,067    $34,167 


1,400 

5 

48 

157 

345 

159 

687 

227 

17 

24 

58 

8 

52 

68 

140 

3 

(D) 

63 

14 

48 

(D) 

611 

49 

12 

86 

61 

294 

110 

9,638 

556 

(D) 

1,213 

(D) 

3,703 

3,061 

3,691 

39 

32 

339 

398 

528 

2,355 

4,088 

66 

(D) 

484 

(D) 

2,629 

(D) 

1,859 

451 

(D) 

390 

0 

546 

(D) 

1,885 

6 

(D) 

(D) 

52 

274 

1,495 

789 

82 

24 

164 

(D) 

207 

(D) 

1,014 

78 

19 

(D) 

(D) 

190 

(D) 

744 

29 

24 

207 

109 

118 

257 

302 

12 

14 

61 

(D) 

41 

(D) 

442 

16 

10 

145 

(D) 

78 

(D) 

1,034 

479 

(D) 

88 

84 

279 

(D) 

11,409 

1,526 

526 

1,794 

662 

593 

6,308 

8,496 

408 

293 

1,335 

406 

(D) 

(D) 

2,913 

1,117 

233 

459 

256 

(D) 

(D) 

11,061 


13,463 


1,459 


52 


221 


1,099 


(D) 


182 


478 


164 


7,265 

357 

5,841 

(D) 
17 

(D) 

19 

(D) 
14 

69 
23 
89 

80 
(D) 

(D) 

5,183 

604 

192 

584 

344 

1,629 

317 

85 

247 

51 

3,554 

287 

107 

337 

293 

392 
5,912 

18 
2,485 

33 
468 

130 
1,097 

93 
866 

2,439 


143 

20 

(D) 

15 

0 

(D) 

5,543 

397 

80 

330 

70 

748 

3,641 

761 

83 

452 

357 

(D) 

1,734 

282 

(D) 

302 

51 

753 

872 

283 
301 
288 

400 

(D) 

(D) 

117 
321 


5,363 

0 
3,918* 
(D) 
(D) 

(D) 

(D) 

5,375 

3,058 

(D) 
I 

(D) 


675 


cotpanjes- 


SOURCE:  National  Science  Foundation,  SRS 
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Tatll  1-9*  Cupany-financed  research  and  development  contracted  to  utside 
irfMizatieos  by  industry  aid  sizi  of  cimpanyi  1987 

[Dollars  in  aillions] 

Industry                   SIC  code  1987 

Total 12,584 

Fnl,  kindred,  and  tobacco  products 20,21  20 

Textiles  and  apparel 22,23  (D) 

tuber,  stud  products,  and  fmitirt 24,29  (D) 

Paper  and  alli(4  products - 26  22 

Chemicals  and  allitd  inducts 7t  381 

Industrial  chemicals 281-82,286  61 

ftrvft  and  medicines 283  335 

Other  chemicals 284-85,287-89  185 

Pttrtltu  refining  and  extraction • 13,29  72 

Sibber  products 30  23 

Stilt,  day,  aid  glass  product! 32  69 

Primary  metals 33  21 

Firms  Utah  and  indicts 331-32,3398-99  (D) 

Noiferrout  metals  and  predicts ••        333-36  (D) 

Fabricated  metal  products 34  5 

Machinery 35  117 

Office,  ceapitiif,  and  accounting  lactones 357  76 

Other  machinery,  except  electrical 351-56,358-59  41 

Electrical  equipment ?••••          36  198 

Radii  and  TV  receiving  equipment 365  0 

Communication  equipment 366  71 

Electronic  cupinents •••• •          367  (S) 

Otler  electrical  equipment 361-64,369  16 

Transpirtatim  equipment 37  (D) 

•titer  vehicles  and  titer  vehicles  equipment 371  (D) 

Other  transpirtatim  equipment ■ 373-75,379  17 

Aircraft  aid  missiles 372,376  293 

Pnfessimal  and  scientific  instruments 38  (D) 

Scientific  and  mechanical  measuring  instruments.. ••        381-82  8 
Optical,  surgical,  photographic,  and  other 

instruments 383-87  (D) 

Other  manufacturing  industries 27,31,39  (D) 

Ninianvfactirinf  industries 08,10-12,14-17,  606 

40-67,72-73, 
806-07,891 

Distribution  by  size  if  company 
(Based  in  number  if  employees) 

less  then  500 256 

500  ti  999 46 

1,000  TO  4,999 327 

5,000  TO  9,999 181 

10,000  TO  24,999 616 

25,000  ir  lore 1,158 

(D)  Data  have  been  withheld  ti  avoid  disclosing  operations  of  individual  companies. 
(S)  Data  have  been  withheld  due  to  imputation  if  50  percent  ir  ion. 

SOWCEt  Matinal  Science  Foundation,  SRS  25 


Tails  8-10.  Musber  if  cospanies  contracting  research  and  developaent  tp  outside  organiiations  by  industry  an*  size  af  cospanyi  1987 

Cospanies  wit*  tntal  esployseit  if— 


Industry 


SIC  code 


Total. 


fiod,  kindred,  and  tobacco  products.. 

Textiles  and  apparil 

Luiber,  mod  products,  and  furniture. 
Paper  and  allied  products 

Cnesicals  and  allied  products 


Industrial  cneiicals. 
Drags  and  aediciaes-- 
Other  cbeaicals 


Petreleus  refining  and  extraction. 

Rubber  products 

Stone,  clay,  and  glass  products... 
Prisary  aetals 


Ferrous  totals  and  products-... 
Nonferrous  aetals  and  products. 


Fabricated  aetal  products- 
Machinery.... 


20,21 

22,23 

24,25 

26 

28 

281-82,286 

283 

284-85,287-89 

13,29 
30 
32 
33 

331-32,3398-99 
333-36 

34 
35 


Less  than  500 
Total  Outside 
23,355   3,387 


Office,  coiputitg,  and  accounting  lactams 357 

Otber  lacbinery,  except  electrical •  351-56,358-59 


8 

291 

78 

261 

2,331 

209 

407 

1,715 

103 
298 
112 
178 


98 

2,039 
2,721 

529 
2,192 


Electrical  eguipsent. 


36   3,557 


Radio  and  TV  receiving  eguipsent. 

Cestui i cat  ion  eguipsent 

Electronic  coiponents 

Other  electrical  eguipsent 


Transportation  eguipsent 

Motor  vehicles  and  sotor  vehicles  oquipsent. 

Otber  transportation  eguipsent 

Aircraft  and  sissiles 


Professional  and  scientific  lnstruaents. 


Scientific  and  aechanical  seasuriag  instruaents. 
Optical,  surgical,  photographic,  and  ether 
iistruseats • 


Other  sanufacturiig  industries 

•(•manufacturing  industries 08,10-12,14-17, 

40-67,72-73, 
806-07,891 

SOURCE:  National  Science  Fiundation,  SRS 


2 

1 
1 

50 
713 

102 
104 
507 

0 
13 
23 
14 

1 
13 

23 
479 

205 
274 

756 


500  to  999    1,000  to  4,999   5,000  to  9,999  10,000  to  24,99' 


Total  Outside 
833    148 


39 
115 
31 
Id 
41 

9 
8 
24 

4 

46 
28 
27 

13 
14 

61 
109 

26 
83 


365 

366 

367 

361-64,369 

186 

618 

1,307 

1,446 

0 
156 
353 
247 

3 
14 
33 
41 

37 

144 

108 

42 

371 

373-75,379 

372,376 

100 
42 

2 

100 
8 
0 

22 
12 
8 

38 

1,849 

317 

46 

381-82 

1,008 

291 

19 

383-87 

841 

26 

27 

27,31,39 
0-12,14-17, 

311 
9,074 

1 

886 

41 
98 

8 


Total  Outside 
1,112    319 


55 
41 
39 
37 
70 

24 
12 
34 

12 
136 
31 
45 

21 

24 

61 
139 

49 
90 

126 


52 


15 

3 

6 

7 
29 

9 
5 
15 

3 

106 

6 

15 

9 
6 

13 
15 

4 

11 


Total  Outsidi 
206     5 

17 

8 

7 
10 
II 

6 
5 
0 

5 
9 
5 
12 

8 
4 


5 

0 

0 

27 

3 

5 

42 

3 

4 

52 

13 

6 

24 

3 

9 

14 

5 

2 

14 

4 

4 

46 

12 

9 

21 

5 

4 

25 

7 

5 

44 

4 

7 

178 

52 

44 

Tota 

20. 

1 
1 

1 


Outsidi 


25,000 
Tota 
12 
1 


or  sore  I 
Outsider 
47 
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Table  B-12-  Coapanies'  own  funds  for  R4D  perfomance  by  selected  industry:  1987  actual  and  1988  projected 

[Dollars  in  ai 1 1  ions] 

Industry                  SIC  code  Actual  1987  1938  (projected) 

Total $64,902  (S) 

Cheiicals  and  allied  products...... 23  9,638  10,581 

Industrial  cheaicals 281-82,286  3,691  3,772 

Machinery 35  11,409  12,863 

Electrical  equipaent 36  11,061  12,892 

Coaaunication  equipoent...... 366  5,543  (S) 

Motor  vehicles  and  aotor  vehicles  equipaent* ........         371  7,265  (S) 

Aircraft  and  Missiles 372,376  5,841  4,773 

All  other  industries 19,688  22,055 

(S)  Data  have  been  withheld  due  to  imputation  of  more  than  50  percent. 

SOURCE:  National  Science  Foundation,  SRS 
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t    Taali  1-13.    Fi4tral  Inii  fir  it4aitrial  MO  airfarutci  iy  iilutry  aa, 
■ill  »f  CMaaays    1957-58,  1963,  1967,  1972,  aa,  1977-87 


la4astry  aa4  tin  if  miny 


SIC  ti4t 


1957 


1958 


[Dillari  it  tillim] 
1943-   1967    1972    1977 


1978 


H79    1980 


1981 


Titil. 


1985    ,986 


1987 


tittrititita  ty  ii,aitry 

fn4,  tii4rt4,  at,  tiiaui  ara4acti(l).. 

'«.  Ttitilii  aa,  aaaari, 

Inter,  .c,<  ara,a(tt,  at,  fanitiri.... 

'*ftr  aa4  illiti'  ftiiuU , 

Citaiuli  ui  allii,  tri4tcti 


• 


fitrtltM  rtfiiita  «a4  titnttiit. 

ttlttr  ara4acti 

'Still,  tlay,  at4  flan  trt4acti... 
■Vinry  «tali 


Dftitt,  caapatiif,  ni  aciaaatiaa  taciian 

1  Ottir  lachintry,  i»(iit  tlattrical 


.4.335     ,4,759     97,270     .8,365     ,8,0.7    .10,485    ..,,,89    ,12,5,8    .,,,029    ,16,382    ,18,53,    ,20.657    ,23,356    ,27,130    ,28,,7,    «,.,0J 


Ia,aitrial  tkiaitah. 
•raft  at,  aiduiiii.. 
Otkar  (ktiicali 


firraai  null  ni  ara4acti 

liafirraai  trials  aa,  ara4acti. 


btritili,  util  anigtti. 

Naclittry 


tltctriial  *i«ipi(it. 


fa4it  aa,  TV  ratiiviia  i4iiHMi. 
CiMiiuatin  t<uia«iat 


Ilictraaic  CHtaatati , 

Othir  iltciricil  taiiiatt!. 


Truitirtatiii  ta,aia«at 

flitar  illicit)  at,  attar  vllicln  itulitat 


J   Ottir  trampirtitin  tiiiittit. 
Aircraft  at,  tiiiiln 


•nfeiiitial  at,  jtititifir.  intruiiti. 


Sciittific  at,  tictaaital  ttamita  intruiiti.. 
OatictI,  iiraical,  itititraaaic,  at,  atkir 
intruiiti 


Ottir  uatfacttrit]  iWutriii 
,  ftauaiatactariai  it,titrin .*.'."      w 

,1 
806-07,891 
Diitritatiat  ty  lin  it  ciaiaiy 
(tan,  it  autir  af  Mplaytn) 


20,2, 
22,23 

24,25 
24 
28 

0 
(ft) 
(1) 

0 
89 

4 
(8) 
(t) 

0 
124 

(I) 

w 
(ft) 

0 
234 

2 
<» 

0 
(D) 
210 

1 
1 

(1) 
2 

189 

(1) 
(ft) 
0 
(») 
295 

(1) 
<» 
0 
(0) 
330 

(1) 
(1) 

8 
(0) 
344 

(0) 
(» 
(I) 
(D) 
372 

<»> 
(i> 

0 

(i) 

421 

(t) 

(t) 

0 

0 

407 

(8) 
(•) 
0 
(D) 
393 

(I) 
(» 

0 
(0) 
19, 

(8) 
(8) 
0 
(ft) 
230 

(ft) 
(8) 
0 
(8) 
181 

2 
(ft) 

0 
(» 
193 

28,-82,286 

283 

28,-85,287-89 

80 
0 
9 

110 
2 
14 

146 
9 
79 

181 
(ft) 
(1) 

171 
(1) 

(0) 

281 
<» 
(t) 

32S 

(D) 
(l> 

345 

(1) 

(I) 

34, 

(ft) 
(0) 

409 
(1) 
(1) 

394 
(ft) 
(1) 

384 

(0) 
(0) 

183 
(» 
(8) 

217 
(1) 
(8) 

179 
1 
0 

188 
(8) 
(1) 

13,29 
30 
32 
35 

II 

37 

(0) 

5 

12 

2, 

(1) 

14 

21 
46 
3 
10 

16 
22 
2 
8 

15 
123 
14 
12 

74 
(1) 
(» 
44 

121 
(1) 
<» 

63 

153 
») 
<») 
95 

.5. 
(1) 
(1) 
135 

(I) 
(» 
<D> 
174 

(1) 
(t) 
(ft) 
274 

(•) 
(8) 
(1) 
384 

(D) 
<»> 
(t) 

(8) 

(8) 
(1) 
(ft) 

(8) 

(8) 

(1) 

9 

(8) 

14 
(1) 
10 

(8) 

331-32,3398-99 
333-34 

1 
4 

2 
12 

2 
8 

1 
6 

3 
10 

23 
21 

43 
20 

70 
25 

105 
30 

(8) 
(1) 

(0) 
(1) 

(0) 
(8) 

(8) 
10 

(8) 
9 

(0) 
5 

(8) 
10 

34 
35 

38 
272 

57 
343 

24 
250 

13 
322 

,2 

40, 

44 

477 

36 
382 

41 
335 

49 

647 

to 

494 

40 
851 

47 
1,114 

49 
1,192 

49 
1,495 

95 
(8) 

84 
(0) 

357 
351-54,358-59 

(2) 
(3) 

(2) 
(3) 

(2) 
(3) 

(2) 
(3) 

(0) 
(3) 

435 
42 

327 
55 

236 

79 

(») 
(!) 

(t) 
(1) 

(0) 
(I) 

(D) 
(8) 

(8) 
(8) 

(ft) 
(1) 

(8) 
75 

(8) 
47 

34 

1,194 

1,337 

1,849 

2,294 

2,347 

2,648 

2,766 

3,309 

3,744 

3,920 

4,323 

4,484 

4,968 

9,521 

5,594 

5,859 

345 

346 

(4) 
518 

(4) 
415 

(4) 
1,209 

(D) 
1,495 

(D) 
1,4,7 

11 
1,166 

28 
1,236 

53 
1,584 

2.0 
1,457 

(0) 
1,783 

(ft) 
2,182 

(») 

2,573 

(0) 
3,115 

(ft) 
3,595 

0 
3,812 

0 
3,995 

347 

341-44,349 

478 

722 

640 

(») 

,25 
(0) 

(0) 
(0) 

(0) 
(0) 

(0) 
(0) 

382 
1,495 

341 
(1) 

398 
(I) 

359 
(8) 

477 
(ft) 

559 
(ft) 

(8) 
(ft) 

(ft) 
(ft) 

37 

2,445 

2,572 

4,552 

4,891 

4,302 

(0) 

(1) 

(ft) 

(I) 

(» 

(8) 

(8) 

(ft) 

(0) 

14,954 

19,930 

371 

,90 

294 

29, 

340 

293 

47, 

498 

729 

455 

587 

474 

544 

673 

820 

(ft) 

(8) 

373-75,379 
372,374 

2,275 

2,274 

4,261 

4,531 

39 
3,970 

(0) 
5,486 

(D) 
5,7,3 

(1) 
5,840 

(1) 
4,428 

(1) 
8,528 

(D) 
10,098 

(8) 
11,103 

(8) 
13,478 

(0) 
15,428 

(ft) 
14,230 

(ft) 
17,445 

38 

,09 

137 

81 

,89 

141 

22, 

330 

493 

573 

437 

523 

450 

39, 

39, 

352 

273 

38,-82 

80 

93 

16 

37 

13 

47 

1,0 

203 

350 

<») 

(ft) 

(8) 

(8) 

(8) 

(ft) 

(8) 

383-87 

29 

44 

65 

152 

148 

174 

220 

290 

223 

(1) 

(1) 

(8) 

(ft) 

(8) 

(8) 

(8) 

27,31,39 
10-12,14-17, 
40-47,72-73, 

74 

0 

72 
42 

3 

190 

(1) 
387 

(0) 
431 

39 
4,7 

0 

527 

0 
481 

25 
779 

(1) 
858 

(1) 
995 

(0) 
1,238 

(ft) 
1,419 

(8) 
2,242 

2 

2,408 

(ft) 
2,831 

list  ttaa  500.... 

500  ta  999 

1,000  ta  4,999... 
5,000  ta  9,999... 
■10,000  ta  24, 999.. 


224 
3,942 


233 

202 
4,324 


194 

425 
4,451 


15,000  ar  «n. 


351 
251 

7,534 


324 

372 
,84 
6,9 


208 

237 

390 
83S 


212 

345 

241 
1,075 


389 

590 

228 

1,179 


354 

444 

432 
1,150 


424 

542 
419 

1,225 


582 

402 

485 
1,384 


477 
755 


780 
189 
774 
404 


951 
279 
8,4 
42, 


1,196 
318 

925 
768 


1,396 
173 

1,056 
738 


1 \l  it     1\  ,  ,"/  '.".  ""'  5,°  "'  ""  """"  "iU  ''"»  »"'»l«"..  i.,..tri„.- 
12)  Oata  aat  tatilatt,  at  this  1ml  iriar  ta  ,972.  ' 

3)  lata  tat  taiulatid  at  tail  livi]  ariir  ti  ,977. 

:4)  Iac,<i4i4  la  tii  Hair  ilictrical  tiaiiaiat  araaa. 

0U8CI:    latianal  Sc.iaci  Fita,atiaa,  5KS 


4,514       8,815       9,3,4      10,132      11,448      13,551      15,481 


1,810       2,072       2,028       1,696       2,354 
14,417      19,133     22,435     23,248     25,484 


29 


Table  B-14.  Federal  funds  for  industrial  RJD  performance 
by  industry  and  size  of  cotpany:  1987 


Industry  SIC  code 


Total 

Food,  kindred,  and  tobacco  products 20,21 

Textiles  and  apparel • 22,23 

lumber,  wood  products,  and  furniture 24,25 

Paper  and  allied  products 26 

Cheiicals  and  allied  products • 28 

Industrial  cheiicals 281-82,286 

Drugs  and  ledicines ■ 283 

Other  cheiicals 284-85,287-89 

Petroleui  refining  and  extraction 13,29 

Rubber  products 30 

Stone,  clay,  and  glass  products 32 

Priiary  metals-... • •••  33 

Ferrous  letals  and  products 331-32,3398-99 

Nonferrous  eetals  and  products ■ 333-36 

Fabricated  letal  products • 34 

Machinery 35 

Office,  coiputing,  and  accounting  lachines •  357 

Other  lachinery,  except  electrical 351-56,358-59 

Electrical  equipment-.. 36 

Radio  and  TV  receiving  equipment.. ■ 365 

Conunication  equipment ■ 366 

Electronic  components ■ 367 

Other  electrical  equipment . 361-64,369 

Transportation  equipment ■ 37 

Motor  vehicles  and  lotor  vehicles  equipment 371 

Other  transportation  equipment 373-75,379 

Aircraft  and  missiles.. ■ 372,376 

Professional  and  scientific  instruments 38 

Scientific  and  mechanical  measuring  instruments. •■  381-82 
Optical,  surgical,  photographic,  and  other 

instruments  ■ 383-87 

Other  manufacturing  industries •  27,31,39 

Nonmanufacturing  industries 08,10-12,14-17, 

40-67,72-73, 
806-07,891 

(D)  Data  have  been  withheld  to  avoid  disclosing  operations  of  individual 
SOURCE:  National  Science  Foundation,  SRS 


Total 


5,859 


19,930 


companies- 


30 


Less  than 
500 


$31,403    $1,396 


67 


(D) 


500  to 
999 


[Dollars  in  millions] 

Companies  with  total  employment 

1,000  to   5,000  to   10,000  to 
4,999     9,999    24,999 


$173    $1,056 


(738 


40 


(D) 


162 


(D) 


131 


87 


of- 

25,000  or 
more 


$2,356 


2 

0 

0 

0 

(D) 

(D) 

(D)  ' 

(D) 

(D) 

(D) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0^ 

(D) 

0 

0 

0 

0 

0 

(D) 
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(D) 

9 

7 
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(D) 

7 
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0 
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2 
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0 
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0 

0 

0 

14 

0 

0 

(D) 
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0 
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(D) 
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0 
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0 

0 
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Tikli  B-16.  Number  of  RIO-perfirai»f  companies  reporting  Federal 
RIO  funds  by  industry  and  size  if  company!  1987 


Ia4«f try  SIC  c«4t  List  than  500 

Tital   Federal 

Tital 23,355  1,4(9 

Fitd,  kiidred,  and  tebacce  products. ••  20,21  8  0 

Tentilei  and  apparel 22,23  291  1 

Unber,  mood  products,  and  furniture...  24,25  78  0 

Paper  and  allied  products 26  261  0 

Chemicals  and  allied  products 28  2,331  100 

Industrial  chemicals 281-82,286  209  0 

Drugs  and  ■edicinei 283  407  100 

Other  chemicals 284-85,287-89  1,715  0 

Petreltu  refining  and  eitractiin 13,29  103  0 

Rubber  products 30  298  1 

Stone,  clay,  and  glass  products 32  112  0 

Primary  letals 33  178  2 

Ferrous  totals  and  products 331-32,3398-99  80  0 

Nonfcrrois  letali  ltd  predicts 333-36  98  2 

Fabricated  tetal  products 34  2,039  1 

Machinery 35  2,721  63 

Office,  computing,  atd  accounting 

machines 357  529  2 

Other  machinery,  except  electrical. ••  351-56,358-59  2,192  61 

Electrical  equipment 36  3,557  159 

Radio  and  TV  receiving  equipment 365  186  0 

Cotttnicatitn  eguiptett 366  618  45 

Electronic  components 367  1,307  111 

Other  electrical  equipment 361-64,369  1,446  3 

Transportation  equipment 37  144  1 

Motor  vehicles  and  eotor  vehidci 

equipment 371  100  0 

Other  transportation  equipment 373-75,379  42  0 

Aircraft  and  missiles 372,376  2  I 

Professional  and  scientific  instruments  38  1,849  24 

Scientific  and  mechanical  measuring 

instruments 381-82  1,008  23 

Optical,  surgical,  photographic,  and 

other  instruments 383-87  841  1 

Other  manufacturing  industries 27,31,39  311  0 

Nonmamfacturing  industries 08,10-12,14-17,  9,074  1,097 

40-67,72-73, 
806-07,891 

SOURCE)  National  Science  Foundation,  SRS 


Companies  with  total  employment  of-- 
500  to  999   1,000  to  4,999   5,000  to  9,999  10,000  to  24,999 
Total  Federal   Total  Federal   Total  Federal   Total  Federal 
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115 
31 
Id 
41 
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8 
24 

4 

46 
28 
27 

13 
14 

61 
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26 
83 


35   1,112 


42 


46 


55 
41 
39 
37 
70 
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12 
34 

12 
136 
31 
45 

21 
24 

61 
139 


49 
90 

126 


52 


46 


70 

0 
0 
0 
0 
5 

3 
2 
0 


206 

17 
8 
7 
10 
11 

6 
5 
0 

5 
9 
5 
12 


24 


33 
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0 
0 

4 

4 

0 
0 

1 
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0 
2 
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6 
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25 
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10 


3 

4 

12 
9 


2 
7 

24 


54 
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0 
0 


25,000 

Total 
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0 
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Table  B-19.  Percent  of  total,  Federal,  and  coipany  funds,  and  net  sales  of  B&D- 
perfoning  coipanies  ranked  by  size  of  B4D  prograi:  1972,  1974-97 


Coipanles  ranked  by  slie 
of  RID  prograi(l) 


first  4  (1-4) 

Next  4  (5-8) 

Next  12  (9-20) 

Hext  20  (21-40) 

Next  60  (41-100) 

Hext  100  (101-200) 

Hext  200  (201-400) 6 

First  4  (1-4) (2) 

Hext  4  (5-8) (2) 

Hext  12  (9-20) (2) 

Hext  20  (21-40) (2) 

Hext  60  (41-100) (2) 

Hext  100  (101-200) (2) 

Hext  200  (201-400) (2) 

First  4  (1-4) (2) 

Hext  4  (5-8) (2) 

Hext  12  (9-20) (2) 

Hext  20  (21-40) (2) 

Hext  60  (41-100) (2) 

Hext  100  (101-200) (2) 

Hext  200  (201-400) (2) 

First  4  (1-4) (2) 

Hext  4  (5-8) (2) 

Hext  12  (9-20) (2) 

Hext  20  (21-40) (2) 

Hext  60  (41-100) (2) 

Hext  100  (101-200) (2) 

Hext  200  (201-400) (2) 


1972 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

Percent  of  total  BID  funds  ranked  by 

site  of  total  BID  funds 

18 

20 

20 

20 

20 

19 

20 

17 

18 

20 

19 

17 

18 

19 

16 

15 

15 

14 

14 

14 

13 

14 

12 

12 

11 

13 

12 

11 

21 

21 

19 

20 

19 

19 

19 

18 

20 

19 

17 

17 

17 

14 

12 

11 

12 

12 

13 

13 

13 

13 

12 

13 

13 

13 

13 

13 

13 

15 

15 

15 

15 

15 

15 

15 

18 

16 

17 

18 

16 

15 

7 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

10 

Percent  of  Federal  BID  funds  ranked  by  size  of  Federal  funds 


(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

30 

29 

30 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

15 

15 

16 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

26 

27 

28 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

17 

16 

15 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

10 

7 

7 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

1 

2 

2 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

0 

0 

1 

Percent  of 

coipany 

B&D  funds  ranked  by  coipany  B&D  funds 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

12) 

(2) 

(2) 

(2) 

22 

23 

20 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

8 

7 

7 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

12 

12 

12 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

12 

12 

10 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

18 

18 

16 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

11 

10 

10 

(2) 

(2) 

(2) 

(2) 

12) 

(2) 

(2) 

(2) 

(2) 

(2) 

7 

7 

8 

'ercent  of  net  sales  ranked  by  sixe  of  total  B&D  funds 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

7 

8 

8 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

4 

4 

5 

12) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

5 

5 

5 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

8 

8 

7 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

12 

12 

10 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

13 

13 

10 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

14 

15 

9 
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(1)  Coipanles  tere  ranked  individually  for  each  year;  therefore,  particular  coipanies  coiprising  the  sixe  groups  lay  have  changed  froi  year  to  year 

(2)  Data  not  available. 
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Tali  1-21'  Ciafiiiu'  mi  ill  Filiril  MB  (till  as  I  atrciil  •'  "'  silis 
it  lil-ftriiraii|  auiftctoriij  ciafiiits  ky  iiliitry  m4  till 
(f  Cltfliyi  1157-58,  WJ,  1167,  1172,  114  1171-17 

[•irciitj 

Ia4astry  n<  tin  (f  CMfiiy  SIC  ci4t  l«7      l«8     l%3     IW7     1172     1174 

Titil 3.4       3.8       4.5       4-2       3.4       3.1 

listrikititt  ky  iriistry 

Fnt,  kii4ri4,  n4  t.kicci  tri4icts(l) 20,21  t.3  t.3  0.4  0.5  0.4  0.4 

Ttitilis  tit  iffinl 22,23  (2)  0.3  0.3  0.5  0.4  0-4 

luktr,  mi4  frtlicti,  n4  ftrtitiri 24,29  (2)  0.4  0.3  0.3  0.1  0.1 

•ifir  u4  allitl  irallttl 24  0.1  0.7  0.6  0.1  0.8  0.9 

Ckraictls  w4  <IHi4  irallttl 28  3.3  3.1  4.3  4.6  3.4  3.3 

Mistrial  cktaicals 281-82,286      5.0      S.4      5.1      4.1      3.1      3.3 

lri|i  ii4  tl4lti.ll 203       hi       4.1       4.7       4.1       4.9       4.3 

OUir  cktaicals 284-85,287-91       1.3       1.3       2-8       2.3       1.7       1.4 

•itrilra  rat  iiitf  ml  titractiaa 13,21  0-7  1. 1  1.0  0.0  0.8  0.4 

Sii.tr  pnlictl 30  1.7  1-8  2.3  1.1  2.4  2.5 

5t»i,  day,  n4  flan  »ri4ict 32  (3)  (3)  1.4  I.I  1-7  1.7 

Friurytitali 33  0.9  0.7  0.8  0.8  0.7  0.4 

Firrm  Htali  u4  iradacti 331-32,3318-H      (2)      0.4      0.7      0.8      0.4      0.3 

Mtftrrtii  «Uh  mt  arawtti 333-34      (2)      0.7      1.1       1.0      0.1      1.0 

FatricaM  aital  irtlitti 34       1.6      1.7      1-4       1.3      1.1       1.2 

lUckutry 33       3.4       3-8       4.2       4.2      4.3      4-6 

Office,  ciiiitiii,  m4  iccmtii|  aickiatt 397       (4)       (4)       (4)       (4)      11.1      12-6 

OUir  aackiury,  unit  llictricil 351-96,358-31       (9)       (9)       (9)       (9)       (5)       (9) 

Elictrieal  ttiifMit 36       7.6     10.3     10.1       8.6       7.1       4.6 

litii  lit  TV  ruiiviii  n,iifat»t 369       (6)  (6)       (6)       LI       1-6  1.7 

Ciaaiiicitin  tqiifttit 366  8.7  7.6 

(2)  11.3     13.0     10.3 

Eltctrtiic  ciaiiiiiti 367  3.1  6.2 

Otktr  llictricil  «i«ift»it 361-64,361   (2)  1.7   7.3   7.3   6.3  6.3 

Triiifirtatiii  tqiifUit 37 

■•sir  vikicln  lit  aitir  ifkiclis  tfiifiut 371  3.3  3.7 

2-1  4-2   3-4   3.4 

Otkir  triiiiirtatiaa  tiiiiatit 373-79,371  1.0  1-3 

Aircraft  ail  ainilii 372,376     16.8  17.7     26.7     11.7     16.6  14.1 

•rtftstiuil  ail  icilitific  intrants 38       7.0       7.8       3.1       9.4       9.1       4.1 

Sciiititic  ait  attkiiicil  aiisiriij  intriaiiti...  381-82       1.3     10-2       4.1       3*1       4.1       4.3 

Officii,  nrficil,  fkiti|Mfkit,  lit  itktr 
iiitriMiti 383-87       5.2       6.3       6.1      6.0       4.6       4.7 

Otktr  amfictiriii  iitiitriii 27,31,31      (2)       1-3      0.7      0.6      0.8      0.1 

liitrikitiii  ky  tilt  ll  ciafiiy 
(kitit  it  inker  if  tapltytts) 

lilt  tkn  900 1.8       1.3       M       1.7       1.7  1.8 

900  ti  HI 

1,000  ti  4,111 I.I       1.8       2.4       1.7       1.7  1.9 

5,000  tt  1,111 2-1       1.1  1-8 

10,000  ti  21,111 3.1       4.1      5.3                  1.1  1-6 

5.2 

25,000  train 4.7  4.2 

(1)  Uitil  1184,  tikicci  friticti,  SIC  21,  ms  Uclt«i4  ailk  'itkir  Miifictariai  iahstritf.' 

(2)  Kit  iifintily  Kiilikli  kit  iidi4i4  it  tilil.    Sit  WMril  ntt*. 

(3)  liclilrl  it  ttkir  m«fict«rii|  iitiitrin  friif. 

(4)  Diti  lit  tikilitil  it  tkii  IimI  iriar  tt  1172. 

(5)  (ill  lit  likililtl  it  tkii  livil  ariar  ti  1177. 

(6)  tiditil  ti  Iki  itktr  llictricil  ifiiftiit  |riif. 

SOURCE:    Kitiiaal  Scitici  Fmlltiii,  StS 


1179     1176     1177     1178     1171     1180     1181      1182     1183     1184     1189     1186     1187 
3.1       3.1       2-1      2.1       2.6       3.0       3.1       3.8      3.1       3.1       4.4       4.7       4.8 


0.4 

0.4 

0.4 

0.4 

0.4 

0-4 

(1) 

<» 

(t) 

(1) 

(1) 

(» 

0.7 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

(1) 

(!) 

<■) 

(1) 

(D) 

(1) 

(1) 

0.7 

8.7 

0.8 

0.7 

0.7 

0.8 

0.1 

1.0 

1.0 

0.1. 

1.0 

0.8 

0.6 

0.1 

1.0 

0.1 

0.1 

1.0 

1.0 

(1) 

1.1 

(1) 

(0) 

CD) 

(1) 

(1) 

3.7 

3.7 

3.4 

3.6 

3.5 

3.4 

3.4 

4.3 

4.4 

4.7 

5.0 

5.2 

3.3 

3.4 

3.7 

3-3 

3.3 

3.2 

3.3 

3.2 

4.0 

3.1 

4.0 

4.4 

4.4 

4.1 

4.4 

4.3 

6.4 

4.2 

6.1 

4.2 

(1) 

(1) 

(0) 

(1) 

(1) 

8.5 

(0) 

1.7 

1.7 

1.8 

1.8 

1.8 

1.1 

(» 

<l> 

(1) 

(t) 

(» 

3.3 

(8) 

0.7 

0.6 

8.7 

0.7 

0.7 

0.4 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

1.0 

2.3 

2.4 

2.1 

1.1 

1.1 

2.2 

(1) 

(1) 

(1) 

(1) 

(1) 

(t) 

(8) 

1.2 

1.2 

1.3 

1.3 

1.3 

1.4 

(1) 

(1) 

(1) 

(t) 

(1) 

2.5 

2.6 

0-8 

1.8 

0.7 

0.7 

0.6 

0.7 

1.1 

1.1 

1.3 

(1) 

(1) 

(0) 

(1) 

1.6 

0.6 

0.4 

0.6 

0.6 

0.7 

(1) 

(») 

(1) 

(t) 

(1) 

(1) 

(1) 

1.2 

1.2 

1.0 

0-8 

0.7 

0.7 

(1) 

(!) 

(1) 

1.2 

1.3 

1-4 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.4 

1.4 

1.4 

1.7 

1.1 

1.1 

1.1 

1.7 

4.8 

4.1 

4.1 

4.6 

4.5 

5.0 

4.1 

3.4 

6.2 

4.4 

7.4 

(1) 

(1) 

12.0 

11.4 

11.5 

II. 1 

11.0 

12.0 

(1) 

(1) 

(1) 

(0) 

(1) 

(1) 

(1) 

(9) 

(5) 

2.2 

2-1 

2.1 

2.3 

(1) 

(l> 

(1) 

(t) 

(t) 

3.1 

3.6 

4.9 

4.7 

6.1 

3.8 

4.0 

4.4 

6-3 

7.6 

1.3 

7.2 

8-0 

8.3 

8.2 

1.4 

1.4 

1.8 

1.8 

2.5 

4.3 

(1) 

(1) 

(1) 

(1) 

(1) 

3.6 

3.2 

7.6 

7.6 

7.7 

7.7 

8.8 

1.1 

1.6 

11.0 

11.5 

1.3 

1.3 

1.2 

1.3 

6.1 

7.3 

6.8 

6.7 

7.1 

7.1 

7.4 

6.8 

7.7 

7.1 

1.4 

(1) 

(1) 

4.0 

4.3 

3.2 

9.1 

4.1 

4.1 

(1) 

(1) 

(1) 

(D) 
(1) 

(1) 
(t) 

(1) 
1.1 

(1) 
8.3 

3.3 

3.2 

3.1 

3.3 

3.8 

4.1 

4.5 

4.5 

4.0 

3.4 

3.8 

(0) 

(») 

1.3 

1.3 

1-2 

0.8 

0.8 

0.4 

(1) 

(» 

<l> 

(D) 

(0) 

(D) 

(1) 

12.7 

12.7 

13.3 

13.3 

12.1 

13.7 

16.0 

17.1 

15.2 

15-4 

14.1 

13-4 

19.0 

3.1 

6.2 

4.3 

4.1 

7.3 

7.5 

|.| 

8.6 

I.I 

1.5 

1.1 

1.0 

8.8 

4.1 

3.4 

6.3 

7.1 

7.3 

8.4 

(1) 

(1) 

(D) 

(D) 

(1) 

(» 

(1) 

6.3 

4.4 

4.4 

4.8 

7.2 

4.1 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

0.8 

0.7 

0.4 

0.5 

0.4 

0.4 

(1) 

(1) 

(1) 

(1) 

(1) 

1.2 

(1) 

1.4       1.7       1-9       1.4       1.4       1.4       1.9       2.3      2.1       2.0  3.8  4.7  4.7 

2.3  2.4  2.7  2.4 

1.8       1.1       1.7       1.1       2.0       2-2  2.4  2.7  2.4 
2.1 


1.4 


I.I       1-1 
1.7       I.I 


1.4       1.4 
2.0 


1.4 
1.4 


1.3       1.4 


1.7       1.7       I.I       1.1       2-3       2.3      I 


1.1       1.1       1.7       1.7       1.1       2.4       2.1       3.1       3.1       3-2      3.3 
4.5      4.2       4.2      4.0       3.1       4.0       4.4      5.4       5-5       5.3       6-2       6.5      6.6    f 


. 


• 
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laklt  1-22.  Caipaiiii'  m  RID  flail  ai  <  partial  if  lit  Kill  it  Rit-parfar«iaf 
Maafactariaa,  mpaaiu  ay  ialaitry  ail  lilt  if  caipaayi 
1157-58,  IW3,  1147,  1972,  ill  1974-87 

lllaitry  n4  fin  if  caipaay            SIC  call  1957   1958   1143   1947   1172   1174   1175   1174   1177   1178   1171   1181   1981   1182   lit]   1184  1985  1181  1117 

Titil I.S   1.4   1-1   2-1   2-0   2.0   2.8   2.0   2.0   2.0   1.1   2.1   2.2   2.4   2.4   2.4  J.O  3.3  3.2 

liltrikatill  ay  ia4aitry 

Fll4,  tii4n4,  »4  tlkicci  prilicU(l) 20,21  0.3       0.3       (t)       0.9       0.4       0.4       (I)       (I)       (I)       (t)       (I)       (I)       0.4       0.4       0.5       0.5  0.7  0.7  0.7 

Tiitilll  n4  iiiaril 22,23  (2)       0.2      0.4       (I)       0-4       (I)       (I)       (I)       (I)       (I)       (D)       (I)       0.4       0.5       0.4       0.5  0.5  0.5  0.4 

Lulir,  »|4  inlacti,  »4  finiliri 24,25  (2>       0.4       (I)       0-3       (t)       (»>       0.7       0.7       0.8      0.7      0.7       O.t      0.8       1.0       1.0      0.1  1.0  0.8  0.4 

Ptaar  »4  illii4  iu4icti 24  0.4      0.7      0.8       (I)       0.8       (1)       (I)       (0)       (0)       (I)       (t)       1.0       1.0       1. 1       0.1       0.8  0.8  0-7  0.7 

Cktiicali  u4  illii4  prilact 28  3.1       3.2       J.4      4.0       3.3       3.0       3.1       3.3       3.3       3.2       3.2       3.3       3.4       4.0       4.2       4.4  4.1  5.1  5.2 

lilaitrial  cktiicils 281-82,284  4.2      4.3      4.1       3-1      3.2       2.8       3.1       3.1       3.0       2.1       2.4       2.8       2.8      3.5       3.4       3.8  4.2  4.4  4.4 

Ir.yt  »4  »4iciin 283  3.4       4.0      4.5       (I)       (t)       (t)       (t)       (I)       (I)       (I)       (t)       4.1       4.3       7.0       7.7       8.2  8-0  1.4  1.3 

Otkir  ckllicill 284-85,287-81  1.2       1-3       l.t       (I)       (I)       (I)       (1)       <»)       (0)       (I)       (8)       1.1       2.1       2.3       2-3       2.1  3-1  3.3  3.3 

htnliu  fifiaia,  n4  ailrittiai 13,21  0.7       1.1       1.2      0.8      0.7       0.5       (t)       0.4       0.4       0.7       0.4       0.3      0.4      0.8      0.7       0.7  0.1  1.1  1.0 

takktr  intactl 30  1.1       1.4       1.4       1.7       1.7       (I)       (I)       (I)       (t)       (t)       (t)       (I)       1.1      2.2       2.2       2.4  2.3  2.2  (.8 

Still,  ilay,  ai4  ilm  irriictl 32  (3)       (3)       1.4       1.7       1.4       1.5       (I)       (I)       (I)       (I)       (I)       1.3       1.4       1.7       1.1       1-1  2.3  2.4  2-4 

friiary  ntlll 33  0.5       0.4       0.7       0.8       0.7       0-3       0.7       0-8       0.7       0.4       0-5       0.5       0.7       0.8       0.8       0.1  0.1  1.0  0.8 

Firms  it  tali  u4  inlicti 531-32,3398-99  (2)       0.4      0.7       0.7       0.4       (8)       0.4       0.4       0.4       0.5      0.5       0.5      0.4       0.7       0.7       0.7  0.4  0.8  0.4 

Nnfirmi  iltlll  ll4  prnV.ti 333-34  (2)       0.4       0.1       0.1       0.1       (8)        1. 1        1.1       0.1       0.8       0.4       0.4       1.0       1.2       1. 1        1.1  1.3  1.4  1.2 

Fllricitri  Mill  irriicti 34  1. 1       1. 1       1.4       1.2       1.1       1.1       1-1       LI       LI       1.0       1.0       1.2       1.2       1.3       I.S       1.7  1.8  1-8  1.4 

Htciiiirr 33  2.0      2.1       3.1       3.2       3.3      3.8      4.0      4.2       4.3       4.2       4.2       4.3       4.4       5.0       5.4       5-8  4-7  7.4  7.4 

ttfici,  caaiatiai,  u4  accaaatiai  uckiui 357  (4)       (4)       (4)       (4)       (D)       (I)       1.4       1.1       1.4       1.8     10.1      10.4       1.7     10-2       1.1     10-3  11.7  11.7  12.4 

Otkir  latkiairy,  iicilt  ilictricil 351-54,358-59  (5)       (3)       (5)       (3)       (5)       (5)       (3)       (5)       2-1       2-0       2.0      2.2       2-3       2-3       2.4       2.7  3.0  3.8  3-3 

Electrical  tuipiiit 34  2.4       3.]       3.4       3-5       3.5      3.3       3.4       3.7       3.4       3.4       3.4       3.1      4.2      4.7       5.3       4.8  5.1  5-4  5.4 

Radii  n4  TV  riciivni  luipmt 343  (4)       (4)       (4)       (D)       (8)       (0)       1.4       1.4       1.4       1.4       1.7       2.7       2.4       3.3       2.9       3.7  4.3  3.4  3.2 

Cawaiilltill  n.iiimt 344  3.1       3.1       4-2      4.3       4.4       4.5      5.0       5.4       4.0      4.1      7.3       3.2  3.5  5.3  3-4 

(2)       3.3       4.2       3.1 

Clictrnii  Clliimtl 347  3.7       3.1       (I)       (D)       (t)       (t)       (D)       3.1      3.7       5.2      4.4       4.4  8.2  1.2  8.7 

Otkir  ilictricil  Maipaiit 341-44,341  (2)       3.3       3.0       (I)       (8)       (D)       (t)       (0)       (8)       (t)       (0)       2.3       2.8      2-8       3.1       2.7  2.5  2-7  3.0 

Triupirtatiat  i|ii|iiit                                                                    37  3.3  3.4  3.4  3.4 

Bitir  vikiclu  »4  utir  Miillll  iiupiiat 571  2-8       3.2       3-0       2.7       2.7       2.1       3.2       4-2       3.1       4.0       3.5       3.0  3.1  3.3  3.3 

2.1       2.8       2-5       2.5 

Otkir  triiliirtitin  iniMilt 373-75,371  0-4   0.4   0.4   0-4   0.7   (8)   (8)   0.3   0.3   0.7   1.7   2.0  2.3  2.7  2.4 

Aircraft  »4  fillilll 372,374  2.0   2.3   2.4   4.0   3.3   3.5   2.8   2.8   2.1   3.2   3.5   3.8   4.4   5.0   4-0   3.1  3-8  3.1  3.7 

Priftiiiiaal  H4  icilltific  iiltruntl H  3.1   4-1   4.2   3.5   4.8   5.2   5.1   5.4   5.4   5.7   5.8   4.1   4.7   7.4   7.8   7-7  8.4  8.3  8.4 

Sciiitific  ii4  atckiaical  »iiarii|  iiltruntl...        381-82  4.0   4.0   3-1   2.5   3.8   4.4   4.7   5.3   5.7   5.1   5-8   4.2   4.1   7.4   8.8   8.3  8.4  8.4  8.1 
Optical,  larjical,  pketa|rapkic,  ill  itkir 

iiltruntl 383-87  3.8   4.1   4.8   3.1   5.1   5.5   5.2   5.5   5.4   5.4   5.1   4.0   4.4   7.2   7.2   7.4  8.4  8.3  8-5 

Otkir  iiaafictariti  ii4ntrin 27,31,31  (2)   (8)   0.4   (D)   (t)   (8)   0-7   0.7   0.4   0.5   0.4   0.4   0.4   0.8   1-0   LI  1.0  1-2  1.1 

liltrikatill  ky  tin  if  caipaay 
(katl4  11  itikir  if  aiplaytti) 

l"'  "*' '  M0 '■«       M       1.5       1.4       1.3       1.4       1.4       1.5       I.S       1.4       1.5       1.2       1.4       2.1       1.8       1.1  3-4  4.7  4.1 

""  "  '" 2.2  2.2  2.5  2.3 

.'^  !' i'!H Ui       '•'       M       M       M       ',2       1,r       |,J       ••«       '•'       '•«       '•<       ••*       '•'       *••       i-«  !■*  *•»  2-5 

h\Ll  iTL '■*   '•'   '•'   '•'   '•*   '•'   '•*   ■•'    '•■    >■'   '•'   '•'   >••  >•«  *•«  m 

10,000  ti  24,111 |.i       |.f       2.1                  1.4       1.3       1.3       1.4       1.4       1.4       1.4       1.4       1.4       2.0      2.3      2.3  2-5  2.4  2.7 

2.3 

25,000  ar  Mr, 2,5       J(4        j.j       ,_,       J4        j,       2<        2J       2?       3J       J(       J2  J5  J7  J? 

(8)  lata  kavi  km  •itkktM  ti  avail  4iiclnii|  apiratiaat  if  iilivUlll  CMIIlitl. 

(1)  Until  1984,  takacca  prelacti,  SIC  21,  Ml  i»tli4i4  aitk  'itkir  uaafattartai  itliitriit.1 

(2)  Nat  uparatily  aiailakli  kit  iicla4il  it  total .    Sn  |inral  titn. 

(3)  Data  iidalil  it  itkir  liaafactariaa,  ii4iitrin  |rnp. 

(4)  Data  ul  takalati4  at  tkii  livil  prur  ti  1972. 

(5)  Data  ait  tikllitri  at  tkii  lml  iriir  ti  1177. 
(4)  Iacla4i4  ii  tki  itkir  ilictricil  tuiimt  i/aip. 

SOURCEi    latiaial  Scinci  Faailitiai,  SSS 
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Table  6-23.  Coipanies'  on  and  Federal  BSD  fundi  a>  a  percent  of  net  galea  In  MD-perforiing 
lanufacturing  coipanies  ranked  by  size  of  B&D  prograi,  by  Industry:  1987 

Coipaslea'  odd  and  Federal  B&D  funds 

as  a  percent  of  net  sales 

[Percent] 

First  4  Next  4    Next  12 
Industry                SIC  code     coipanies   coipanies   coipanies 

Total 10.4  10.6  13.9 

Food,  kindred,  and  tobacco  products 20,21      2.0  1.1  0.6 

Textiles  and  apparel 22,23      0.9  0.4  0.5 

Luiber,  Rood  products,  and  furniture 24,25      0.9  1.1  0.4 

Paper  and  allied  products 26      1.2  1.2  0.6 

Cheilcals  and  allied  products 28      6.3  12.1  8.2 

Industrial  cbeiicals 281-82,286      7.0  3.9  3.3 

Drugs  and  ledicines 283      12.1  8.7  8.4 

Otber  cheiicals 284-85,287-89      4.9  3.9  3.2 

Petroleui  refining  and  extraction 13,29      1.5  0.9  0.7 

lubber  products 30      5.6  3.6  2.0 

Stone,  clay,  and  glass  products 32      6.6  1.8  1.2 

Priiary  letals 33      ID)  1.1  1.2 

Ferrous  letals  and  products 331-32,3398-99      (D)  (S)  1.0 

Nonferrous  letals  and  products 333-36      2.2  1.2  1.1 

Fabricated  Htal  products 34      10.7  (S)  1.5 

Hachinery 36     18.2  7.4  11.1 

Office,  coiputing,  and  accounting  lachines 357      17.7  12.2  12.3 

Other  tacbinery,  except  electrical 351-56,358-59      7.4  (D)  3.7 

Electrical  equipient 36      12.0  9.7  10.2 

iadlo  and  T»  receiving  equipient 365      (D)  3.4  1.3 

Conunication  equipient 366      10.3  13.4  7.4 

Electronic  coiponents 367      11.4  20.8  13.7 

Other  electrical  equipient 361-64,369      12.2  4.0  1.6 

Transportation  equipient                         37      9.9  11.2  9.0 

Hotor  vehicles  and  lotor  vehicles  equipient 371      (D)  2.3  0.8 

Other  transportation  equipient 373-75,379      5.2  2.0  0.8 

Aircraft  and  lissiles 372,376      18.3  17.9  10.1 

Professional  and  scientific  instruients 38      11.3  9.1  8.2 

Scientific  and  lechanical  leasuring  instruients....       381-82      10.5  9.9  8.1 
Optical,  surgical,  photographic,  and  other 

instruients 383-87      11.2  8.3  9.2 

Other  lanufacturing  industries 27,31,39      2.7  2.4  1.2 

Note:  Bankings  vere  based  on  coipanies'  o»n  and  Federal  RID  funda. 

(D)  Data  have  been  lithheld  to  avoid  disclosing  operations  of  individual  coipanies. 

(S)  Data  have  been  lithheld  due  to  iiputation  of  lore  than  50  percent. 
S00BCI:  National  Science  Foundation,  SOS 


Coipanies'  oun  and  Federal  R&D  funds 
[Dollars  in  illlioss] 


First  4 
coipanies 

Next  4 
coipanies 

Next  12 
coipanies 

$17,284 

$11,793 

$14,782 

608 
85 
46 

246 
2,693 

190 
54 
28 

HI 
1,388 

304  | 

41 

31 

151 

2,542 

2,474 

1,388 

957 

517 

1,053 

295 

608 

1,429 

306 

f 

1,123 
705 
751 
(D) 

504 
150 
131 
120 

265 
145 
99 
180 

ID) 
243 

63 
82 

83 
94  1 

486 
6,910 

188 
969 

202 
1,554 

6,774 
1,037 

739 
ID) 

1,110 
408 

6,903 

2,426 

3,222 

ID) 
6,134 
1,914 
2,060 

12 

1,483 

764 

160 

14 

1,294' 

756 

228 

15,750 

9,269 

7,083 

(D) 

460 

12,700 

265 

18 

6,565 

182 

22 

4,028  i 

2,948 

746 

678 

1,040 

117 

148 

2,361 

652 

358 

154 

66 

80 
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Table  B-24.  Coipanies'  own  R&D  funds  as  a  percent  of  net  sales  in  BSD-perfoning  lanufacturing 
companies  ranked  by  size  of  cotpany-financed  R&D  prograi,  by  industry:  1987 

Coipanies'  on  R&D  funds 
as  a  percent  of  net  sales 
[Percent] 


Coipanies'  osn  R&D  funds 
[Dollars  in  lillions] 


Industry 


SIC  code 


Total 

food,  kindred,  and  tobacco  products 20,21 

Textiles  and  apparel 22,23 

Luiber,  Rood  products,  and  furniture 24,25 

Paper  and  allied  products 26 

Cheiicals  and  allied  products 28 

Industrial  cheiicals 281-82,286 

Drugs  and  tedicines 283 

Other  cheiicals 284-85,287-89 

Petroleui  refining  and  extraction 13 , 29 

Rubber  products 3D 

Stone,  clay,  and  glass  products 32 

Priiary  letals 33 

Ferrous  letals  and  products 331-32 ,3398-99 

Nonf errous  letals  and  products 333-36 

fabricated  letal  products 34 

Machinery 35 

Office,  computing,  and  accounting 

■achines 357 

Other  lachinery,  except  electrical 351-56,358-59 

Electrical  equipient 36 

Radio  and  TV  receiving  equipient 365 

Coiiunication  equipient 366 

Electronic  coiponents 367 

Other  electrical  equipient 361-64,369 

Transportation  equipient 37 

Motor  vehicles  and  lotor  vehicles 

equipient 371 

Other  transportation  equipient 373-75,379 

Aircraft  and  lissiles 372,376 

Professional  and  scientific  instruients 38 

Scientific  and  lechanical  leasuring 

instruients 381-82 

Optical,  surgical,  photographic,  and 

other  instruients. 383-87 

Other  lanufacturing  industries 27,31,39 


First  4    Next  4   Next  12 
coipanies  coipanies  coipanies 


6.0 


4.2 


11.0 


5.9 


4.0 


8.2 


6.4 


3.1 


7.1 


First  4    Next  4   Next  12 
coipanies  coipanies  coipanies 


$12,558    $4,424 


8,435 


2,859 


2,409 


647 


$7,525 


2.0 

1.1 

0.6 

607 

190 

304 

0.9 

0.4 

0.5 

85 

54 

41 

0.9 

1.1 

0.4 

46 

28 

31 

1.2 

1.2 

0.6 

246 

111 

151 

6.0 

12.1 

8.2 

2,551 

1,388 

2,538 

7.2 

3.1 

3.1 

2,332 

508 

577 

12.1 

8.7 

8.4 

1,388 

1,052 

1,429 

4.9 

3.9 

3.2 

957 

295 

306 

1.5 

0.9 

0.7 

1,120 

503 

244 

3.1 

3.8 

1.9 

383 

150 

136 

6.6 

1.8 

1.2 

743 

130 

98 

0.9 

1.1 

1.5 

259 

119 

180 

0.5 

(S) 

1.0 

134 

63 

83 

2.2 

1.2 

1.1 

236 

82 

92 

9.7 

(S) 

1.5 

448 

173 

198 

15.2 

7.4 

11.0 

5,769 

964 

1,542 

14.7 

12.2 

12.3 

5,632 

739 

1,110 

7.2 

(D) 

3.7 

1,020 

(D) 

406 

8.6 

3.9 

6.3 

4,027 

1,098 

2,345 

(D) 

3.4 

1.3 

(D) 

12 

14 

7.2 

3.4 

5.0 

3,581 

841 

646 

12.4 

(S) 

13.5 

1,491 

673 

714 

5.1 

3.9 

1.6 

866 

158 

228 

1,766 


3.9 

1.8 

0.7 

6,851 

199 

162 

3.5 

2.0 

0.8 

311 

18 

22 

4.8 

3.3 

2.4 

3,678 

1,243 

796 

612 


(D) 

(D) 

8.9 

(D) 

(D) 

145 

9.0 

14.2 

9.2 

2,262 

547 

358 

2.7 

2.4 

1.2 

154 

66 

80 

Note:  Rankings  sere  based  on  coipanies'  own  R&D  funds. 

(D)  Data  have  been  sithheld  to  avoid  disclosing  operations  of  individual  coipanies. 
(S)  Data  have  been  withheld  due  to  iiputation  of  50  percent  or  lore. 

SOURCE:  National  Science  Foundation,  SRS 
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Table  B- 25 .  federal  R&D  funds  as  a  percent  of  net  sales  In  R&D-perfoning  lanufacturing 
coipanies  ranked  by  size  of  Federal  R&D  prograi,  by  industry:  1987 

Federal  R&D  funds 

as  a  percent  of  net  sales 

[Percent] 


Federal  R&D  funds 
[Dollars  in  lillions] 


Industry 


SIC  code 


First  4    Next  4    Next  12 
coipajiies  coipanies  coipanies 


Total 

Food,  kindred,  and  tobacco  products 20,21 

Textiles  and  apparel 22,23 

Luiber,  Bood  products,  and  furniture 24,25 

Paper  and  allied  products 26 

Cheiicals  and  allied  products 28 

Industrial  cheiicals 281-82,286 

Drugs  and  ledicines 283 

Other  cheiicals f 284-85,287-89 

Petroleui  refining  and  extraction 13,29 

Rubber  products 30 

Stone,  clay,  and  glass  products 32 

Priiary  letals 33 

Ferrous  letals  and  products 331-32,3398-99 

Honferrous  letals  and  products 333-36 

Fabricated  letal  products 34 

Machinery 35 

Office,  coiputing,  and  accounting 

iachine6 357 

Other  lachinery,  eicept  electrical 351-56,358-59 

Electrical  equipient 36 

Radio  and  TV  receiving  equipient 365 

Conunication  equipient 366 

Electronic  coiponents 367 

Other  electrical  equipient 361-64,369 

Transportation  equipient 37 

Motor  vehicles  and  lotor  vehicles 

equipient 371 

Other  transportation  equipient 373-75,379 

Aircraft  and  lissiles 372,376 

Professional  and  scientific  instruients 38 

Scientific  and  lechanical  leasuring 

instruients 381-82 

Optical,  surgical,  photographic,  and 

other  inetruiente 383-87 

Other  lanufacturing  industries 27,31,39 


14.5 


4.2 


5.1 


First  4    Next  4   Next  12 
coipanies  coipanies  coipanies 


$9,559 


$5,757    $8,229 


0.0 

0.0 

0.0 

2 

0 

0 

(D) 

0.0 

0.0 

(D) 

0 

0 

0.0 

0.0 

0.0 

0 

0 

0 

(D) 

0.0 

0.0 

(D) 

0 

0 

0.5 

0.2 

0.1 

166 

13 

13 

0.5 

0.2 

0.1 

166 

13 

8 

0.0 

(D) 

0.0 

3 

(D) 

0 

(D) 

0.0 

0.0 

(D) 

0 

0 

0.0 

0.0 

(D) 

13 

1 

(D) 

(D) 

(D) 

0.0 

(D) 

(D) 

0 

(D) 

(D) 

0.0 

(D) 

(D) 

0 

(D) 

(D) 

0.0 

(D) 

(D) 
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(D) 
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9 
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19 
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0 
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0.3 
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9 

7 
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0.0 

0.0 

0.0 

0 

0 

0 

4.5 

9.8 
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924 

365 

3.5 

6.1 

0.6 
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88 

21 

(D) 

0.1 

IS) 

(D) 

3 

1 
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4.0 

5.0 
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5,532 
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(D) 

(D) 

0.0 

(D) 

(D) 

0 

2.3 

0.0 

0.0 
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0 

0 

14.5 

12.8 

7.6 

9,559 

5,161 

2,922 

1.3 

0.7 

0.1 
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16 

9 

(D) 

0.0 

0.7 

(D) 

1 

(1) 

(D) 

0.5 

(S) 

(D) 

10 

(S) 

(D) 

0.0 

0.0 

(D) 

0 

0 

Note:  Rankings  were  based  on  Federal  R&D  funds. 

(D)  Data  have  been  withheld  to  avoid  disclosing  operations  of  individual  coipanies. 
(S)  Data  have  been  withheld  due  to  iiputation  of  50  percent  or  lore. 

SOURCE:  National  Science  Foundation,  SRS 
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tula  1-21     Coipulu   on  aid  Mini  fuade  (or  ladaetrlal  applied  lit  perlonuci  ki  predict 
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loot  hi  kladred  prodactt il  Hi  111  134  lit         ill         211 

leitlle  ill!  prodacti 22  121  ill  it  II          it          CI 

Cleilcili  ill  allied  prodtcw 21,  eieept  211  l.lll  1.11)  I.4M  l.MI      l,!ll      l.lil 

ladntrltl  laoriule  ud  ouule  eaeilcill 211,211  212  111  Ml  HI         442         41! 

riutlci  utirlili  ul  mUitlt  reilii,  nkter, 

lid  fiber* 212  III  412  414  4(1         HI         ill 

trail  lid  ledleliee 21]  221  294  14(  Hi         414         i)i 

Urlcaltiral  ckeiteili 21!  4i  41  12  II         121         111 

Oteer  cbeilcili 214-11,211  IK  lit  2li  211         221         211 
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T*tlf  8-27.  Finds  far  industrial  applied  RID  perferaaace 
by  prelect  f i*U  ui   seerce  af  fiadsi  1987 

[Dillari  i»  aillieas] 

Predict  fill*  SIC  Cede  Total  Federal  Caapaay 

Tetal M7.144  118,858  $28,286 

Food  and  kindred  predicts 20  464  0  464 

Textile  till  predicts 22  72  <D)  (D) 

Cbeaicals,  except  drags  aid  aedicines 28,  except  283  4,354  S3  4,301 

Industrial  iaerganic  and  ergaaic  cbeaicals 281,286  458  (B)  (B) 

Plaitici  aaterials  and  synthetic  rtsiai,  robber, 

ud  film 282  983  13  970 

Brigs  and  aediciaes 283  1,913  (D)  (D) 

Agriciltiral  cbeaicals •  287  398  0  398 

Other  cbeaicals 284-85,289  602  (0)  (0) 

Petreleaa  refiaiag 29  583  (ft)  <•) 

Ribber  and  aiscellaneeis  plastics  predicts 30  219  (B)  (0) 

Stana,  clay,  and  glut  predicts 32  175  9  166 

Priaary  aetals 33  223  46  177 

Firms  sitalt  aid  pradictt 331-32,3398-99  126  37  89 

Neaferrois  aetals  and  predicts 333-36  97  9  88 

fabricated  aetal  products 34  1,164  770  394 

Ordnance  and  accessories,  n.e.c 348  208  160  48 

Otber  fabricated  aetal  predicts 341-47,349  956  610  346 

Machinery 35  6,191  367  5,824 

Eagiaes  aad  tirbiaes 351  625  (B)  (D) 

Fars  aacbiaery  aad  egeipaeat • 352  198  0  198 

Ceastractioa,  ainiog,  and  saterials  handling, 

aacbiaery 353  324  (D)  (B) 

HetalNerkiaf  aacbiaery  and  egiipaeat 354  146  (B)  (B) 

Office,  ceepitiag,  aad  acceintiag  aachiaes 357  4,573  (B)  (B) 

Otber  aacbiaery,  except  electrical 355-56,358-59  325  (D)  (B) 

Electrical  egiipaeat 36  9,770  3,822  5,947 

Electric  transeissiea  aad  distribution  eiaipaent..  361,3825  (B)  (B)  72 

Electrical  indastrial  apparatus 362  149  41  108 

Radii  and  TV  receiving  etaipaent 365  (B)  (B)  58 

Coaaaaicatiea  egiipaeat 366  4,771  1,618  3,153 

Electraaic  caapaaeats 367  3,747  1,894  1,853 

Otber  electrical  egaipaent  and  sapplies 363-64,368-69  752  49  703 

Traeipertitiii  egiipaeat 37  16,491  (B)  (B) 

Hater  vehicles  aad  egiipaeat 371  4,009  60  3,949 

Other  traaspartatiaa  eaaipaeat 373-75,379  137  (0)  (B) 

aircraft  aad  parts 372  7,513  4,956  2,557 

Oiided  aissiles  aad  spacecraft 376  4,832  4,386  446 

Prefessieul  aad  scieatific  iastnaeats 38,  except  3825  959  113  846 

Scientific  and  aechanical  aeasiriae  iastraaents...  381-82  609  88  521 
Optical,  sargical,  photographic,  aad  ather 

iastraaeats 383-87  350  25  325 

Other  predict  fields,  n.e.c -  6,480  4,201  2,213 

n.e.c  Not  elsewhere  classified. 

<B)  Bata  have  beea  withheld  ts  avaid  disdasiag  aseratieae  af  iadividaal  ceapaaitf. 

NOTEi  This  table  cantains  aaly  data  rtparted  by  svrvey  respondents.  Iapitation  af  RID  expenditires  by  pradact 
field  aas  eliainated  beginning  ia  1985.  See  Table  B-28  for  'coverage  ratios.' 

SOURCES  National  Science  Foindatiaa,  SRS 
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Taklt  1-29.  Ceapanitt1  imd  and  Federal  fundi  fir  industrial  applied  Ml 
perforiance  ky  industry  and  secondary  preduct  field)  1987 


[Dollars  it  ■illitti] 


Cktiicalt 


Priiary  attals 


Industry 


SIC  Cidt 


ndustrial 

Plastics, 

inorganic 

synthetic 

Ferrous 

Ordnam 

aid 

resins, 

Drugs 

Agricul- 

Other 

■etals  and 

Nsnfernus 

a 

organic 

rikker,  and 

and 

tural 

cktiicalt 

products 

attal  and 

accestom 

cktiicalt 

fikers 

■ediciies 

cbeiicals 

284-85, 

331-32 

products 

n.e. 

281,286 

282 

283 

287 

289 

3398-99 

333-36 

i 

(458 


(0) 


Total 

Fiod,  kindred,  and  tokacci  products 20,21 

Textiles  and  apparel 22,23 

Luaktr,  Hood  products,  and  furniture 24,25 

Paper  and  allied  products 26 

Cbeaicals  and  allied  products 28 

Industrial  ckeiicals 281-82,286 

Drugt  and  etdicints • 283 

Other  ckeaicals 284-85,287-89 

Petriltui  refining  and  extraction... 13,29 

Rubber  productt 30 

Stone,  clay,  and  glass  productt 32 

Priaary  attals 33 

Ferrous  attals  and  priductt 331-32,3398-99 

Nonferrout  attalt  and  products 333-36 

Fakricattd  attal  productt 34 

Machinery 35 

Offict,  coaputing,  and  accounting 

aackintt •••  357 

Othtr  aachintry,  except  electrical- ......  351-56,358-59 

Electrical  equipatnt. 36 

Radio  and  TV  rtctiving  tquipatnt 365 

Coaaunication  tquipatnt 366 

Electronic  coapantntt 367 

Othtr  electrical  equipatnt 361-64,369 

Transportation  tquipatnt 37 

Motor  vehicles  and  aotor  vthidtt 

tqu  i  patn  t 371 

Othtr  transportation  tquipatnt 373-75,379 

Aircraft  and  aissiltt 372,376 

Prtftttioaal  and  tcientific  instruaentt....  38 

Scitntific  and  atchanical  ataturing 

iattruatntt • •  >  381-82 

Optical,  turgical,  photographic,  and  othtr 

instruatnts ■ 383-87 

Othtr  aanufacturing  industrits • 27,31,39 

Nonaanufacturing  industrits 08,10-12,14-17, 

40-67,72-73, 
806-07,891 


(D)  Data  havt  kttn  nithhtld  to  avoid  disclosing  optrationt  of  individual  coapanitt. 
(S)  Data  have  kttn  withheld  dut  to  iaputation  of  50  ptrctnt  or  aort. 
(1)  Less  than  $0.5  aillita- 
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0 
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0 
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(D) 

0 

0 

0 

0 

0 

8 

(D) 

0 

(D) 

(D) 

0 

0 

267 

468 

1,890 

342 

412 

(D) 

(D) 

140 

(D) 

(D) 

(D) 

47 

(D) 

0 

48 

(D) 

1,412 

(D) 

30 

0 

(D) 

79 

20 

(D) 

(D) 

334 

0 

(D) 

83 

161 

(D) 

(D) 

85 

(D) 

(D) 

0 

<D) 

0 

0 

(D) 

0 

(D) 

(D) 

(D) 

(D) 

(D) 

(D) 

0 

0 

6 

(D) 

0 

0 

<D) 

47 

30 

(D) 

(D) 

0 

0 

0 

(D) 

(D) 

(D) 

(D) 

0 

0 

(D) 

(D) 

(D) 

(D) 

19 

0 

0 

(D) 

(D) 

(D) 

(D) 

1 

0 

0 

(D) 

0 

(D) 

0 

0 

0 

0 

(D) 

0 

0 

(D) 

1 

0 

0 

(D) 

0 

(0) 

(D) 


(D) 


(0) 


NOTE:  Iaputation  of  RID  expenditures  ky  product  field  Mas  tliainattd  beginning  in  1985-  Stt  Taklt  8-28  for  'covtragt  ratios." 
SOURCE:  National  Scitnct  Foundation,  SRS 
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0 

0 

0 

(D) 
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(D) 
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0 

0 
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(») 
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Table  l-2f .  Ctasaiits'  in  aid  Federal  funds  ftr  industrial  applied  RID 

performance  ky  i»4«ttry  and  military  product  field*  1987  (continued) 


Industry 


<1C  Code 


1 

ransportation 

equipaeat 

Professional  aad 
scientific  instruents 

Optical, 

tioided  Scientific  surgical, 

Hetor 

Other 

■issiles      and    pkoto- 

vehicles 

traistor- 

Aircraft 

aid  aechanical    graphic 

and 

tatiaa 

«■■ 

space-  aeasuring  and  other 

eauipaeat 

equipatat 

■arts 

craft  instruents  instruents 

371 

379 

372 

376    381-82    383-87 

46 


Tital M.009  «137 

Fitd,  kindred,  and  tobacco  predicts 20,21  0  0 

Textiles  and  apparel 22,23  (D)  0 

linker,  mid  predicts,  and  firnitire. 24,25  0  0 

Paper  and  allied  products 26  (I)  0 

Cheticals  and  allied  prodicti 28  (D)  (D) 

Industrial  cktaicali 281-82,286  0  0 

Drift  and  tedicinrs 283  0  0 

Otkor  ckeaicalt 284-83,287-89  (B)  (B) 

Petreleu  refining  and  extraction 13,29  (B)  (B) 

Rubber  product 30  0  0 

Stone,  clay,  and  flats  predicts 32  (B)  (B) 

Priaary  totals 33  (B)  (B) 

Ferrous  aetals  and  products 331-32,3398-99  (B)  0 

Nonfcrrois  totals  and  prodicti 333-36  (B)  (B) 

Fabricated  total  pradicts 3d  (B)  (B) 

Hackinery 35  20  (0) 

Office,  cotpititf,  and  acctntitf 

tactim 357  0  0 

Otkor  tackinory,  except  electrical 351-56,358-59  20  (0) 

Electrical  equipaeat 36  (B)  1 

Radio  and  TV  recoivinf  equipaent 363  0  0 

Coaeunicatioo  equipteat 366  (0)  (B) 

Electronic  cttponcnts 367  0  0 

Otkor  electrical  equipaeat 361-64,369  (B)  0 

Transportation  equipatat 37  <B)  (B) 

Rotor  vehicles  and  totor  vekicles 

equipatat 371  (B)  (B) 

Otker  transportation  eqiiptent 373-75,379  (B)  (0) 

Aircraft  and  tissiles 372,376  (B)  (0) 

Professional  and  scientific  instruents....  38  (B)  (B) 

Scientific  and  aeckatical  teastritj 

instruents.. 381-82  (B)  (B) 

Optical,  surgical,  photographic,  and  otker 

instruents 383-87  (B)  0 

Other  aaavfacturiag  industries 27,31,39  0  0 

Neuanofacturing  industries 08,10-12,14-17,  (0)  (B) 

40-67,72-73, 
806-07,191 

(B)  Bata  kavo  keen  aithheld  to  avoid  disclosing  operations  «t  individual  ctttuies* 
(S)  Bata  kave  keen  aithheld  due  to  imputation  of  50  percent  or  aort. 
(1)  less  than  10-5  aillioa. 

NOTH  Iaputatioa  of  MD  expenditures  ky  product  field  «as  eliainated  beginning  in  1985. 

SOURCES  National  Science  Foundation,  SRS 
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See  Table  B-28  for  'coverage  ratios.' 
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Table  B— 31  -  Coapanies1  own  funds  for  industrial  energy  R4D 
perfonance  by  selected  industry:  1974-87 


Industry 


SIC  code 


1974 


1975 


[Dollars  in  lillions] 


1976 


Total $857   $1,152   11,319 

Cheticals  and  allied  products 28  (1)  (1)  (1) 

Petroleut  refining  and  extraction 13,29  (1)  (1)  (1) 

Machinery 35 

Electrical  equipment 3b  96  115  122 

Aircraft  and  tissiles 372,376  (1)  (1)  (1) 

All  other  lanufacturing  industries (1)  (1)  (1) 

Nonianufacturing  industries 08,10-12,14-17,  48  31  66 

40-67,72-73, 
806-07,891 

(1)  Not  separately  available  but  included  in  total.  See  general  notes- 

(D)  Data  have  been  nithheld  to  avoid  disclosing  operations  of  individual  coapanies. 

(S)  Data  have  been  nithheld  due  to  iiputation  of  tore  than  50  percent. 

SOURCE:  National  Science  Foundation,  SRS 


1977 


(1) 

469 

165 
57 
(1) 


1978 


1979 


1981 


1982 


1983 


1984 


1985 


1986 


♦1,632  $1,796  $2,230  $2,599  $2,680  $2,762  $2,842  $2,962  $2,537  $2,167 


530 

137 
68 
(1) 


(1) 
623 

219 

113 
(1) 
141 


(1) 
699 

205 
163 
(1) 
154 


149 


203 

124 

1,053 

194 


178 


146 

99 

1,079 

164 


166 


957   1,096   1,218 


132 
(1) 
(1) 
143 


169 
(D) 
(D) 
123 
190 
779 
189 


(D) 

1,145 

(D) 

71 
264 
610 

84 


(D) 
957 
(D) 
(D) 
236 
497 
(D) 


Table  B-32. 


Federal  funds  for  industrial  energy  RID  performance 
by  selected  industry:  1974-87 


[Dollars  in  lillions] 


Industry 


SIC  code 


1974   1975   1976   1977   1978   1979   1980   1981   1982   1983 


1984 


1985   1986   1987 


Total $482 

Cheiicals  and  allied  products... 28  (1) 

Petroleui  refining  and  extraction 13,29  (2) 

Machinery 35 

Electrical  equipient 36  293 

Aircraft  and  lissiles 372,376  (2) 

All  other  lanufacturing  industries (2) 

Nonianufacturing  industries 08,10-12,14-17,  52 

40-67,72-73, 
806-07,891 


$622   $754   $941  $1,169  $1,413  $1,563  $1,536  $1,478  $1,503  $1,484  $1,417  $1,191  $1,142 


(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

163 

169 

179 

22 

(D) 

(D) 

(D> 

(2) 

(2) 

67 

118 

153 

146 

110 

66 

66 

(D) 
(D) 

54 
(D) 

42 
(D) 

3 
(D) 

349 

463 

485 

577 

624 

711 

705 

685 

681 

629 

662 

(D) 

(D) 

(2) 

(2) 

108 

215 

259 

283 

288 

264 

(1) 

471 

417 

302 

347 

(2) 

(2) 

(2) 

(1) 

(1) 

(1) 

90 

83 

(1) 

52 

13 

4 

4 

67 

71 

110 

139 

183 

179 

180 

211 

206 

235 

254 

(D) 

234 

(1)  Not  separately  available  but  included  in  total.  See  general  notes. 

(2)  less  than  $0.5  ai 1  lion. 

(D)  Data  have  been  Nithheld  to  avoid  disclosing  operations  of  individual  coapanies. 

SOURCE:  National  Science  Foundation,  SRS 
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Table  P-36-  Companies'  o«n  and  Federal  funds  for  industrial  pollution  abatement 
RJD  perfonance  by  industry:  1 974-88  (projected) 

[Dollars  in  mil  ions] 

Pro- 
Industry  SIC  code  jected 

1974    1975    1976    1977    1978    1979    1980    1981    1982    1983    1984    1985    1986    1987    1988 


Total $657  $647  $754  1901  $1,065  $1,249  11,202 

Food,  kindred,  and  tobacco  products!!) 20,21  3  3  3  3  2  2  3 

Textiles  and  apparel 22,23  (2)  (2)  (2)  (2)  (2)  (2)  (2) 

Luaber,  Hood  products,  and  furniture 24,25  5  4  4  5  3  3  4 

Paper  and  allied  products 26  4  5  6  6  8  (2)  (2) 

Cbencals  and  allied  products 28  61  71  72  82  79  146  178 

Industrial  cheiicals ?. 281-82,286  39  56  58  id  67  128  157 

Drugs  and  ledicines 283  (2)  (2)  (2)  (2)  (2)  4  4 

Other  cheiicals 284-85,287-89  (2)  (2)  (2)  (2)  (2)  13  16 

Petroleui  refining  and  extraction 13,29  61  65  58  60  71  80  95 

Rubber  products 30  0  2  2  2  3  3  3 

Stone,  >lay,  and  glass  products 32  7  5  4  6  7  9  II 

Priury  metals 33  13  24  31  29  25  29  30 

Ferrous  «etals  and  products 331-32,3398-99  11  17  19  18  13  Id  14 

Nonferrous  metals  and  products 333-36  3  7  12  12  12  15  15 

Fabricated  letal  products 34  (2)  (2)  (2)  (2)  (2)  6  7 

Hachinery 35  25  23  29  32  38  31  30 

Office,  coiputing,  and  accounting  machines  357  0  0  0  0  0  0  1 

Other  lachinery,  except  electrical 351-56,358-59  25  23  29  31  37  30  29 

[Metrical  equipment 36  16  19  18  20  19  34  39 

Radio  and  TV  receiving  equipment 365  0  0  0  0  0  0  0 

Conunication  equipient 366  (2)  (2)  5  6  6  5  6 

Electronic  components 367  (2)  (2)  (2)  (2)  (2)  (2)  (2) 

Other  electrical  equipient 361-64,369  (2)  (2)  (2)  (2)  (2)  (2) 

Transportation  equipient 37 

Motor  vehicles  I  lotor  vehicles  equipient.  371  384  347  413  487  593  (2)  (2) 

Other  transportation  equipient 373-75,379  (2)  (2)  (2)  (2)  (2)  0  (2) 

Aircraft  and  lissiles 372,376  38  36  48  57  64  64  38 

Professional  and  scientific  instruments 38  (2)  (2)  (2)  3  4  3  (2) 

Scientific  and  lechanical  leasuring 

instruients 381-82  (2)  (2)  (2)  (2)  (2)  (2)  (2) 

Optical,  surgical,  photographic,  and  other 

instruients 383-87  (2)  (2)  (2)  (2)  (2)  (2)  (2) 

Other  lanufacturing  industries 27,31,39  2  12  3  3  2  3 

Nomanufacturing  industries 08,10-12,14-17,  29  34  55  61  102  104  79 

40-67,72-73, 
806-07,891 

(D)  Data  have  been  withheld  to  avoid  disclosing  operations  of  individual  coipanies. 

(S)  Data  have  been  mthheld  due  to  imputation  of  lore  than  50  percent. 

(1)  Until  1984,  tobacco  products,  SIC  21,  »as  included  Kith  "other  lanufacturing  industries." 

(2)  Not  separately  available  but  included  in  total-  See  general  notes. 

(3)  less  than  $0.5  lillion. 

SOURCE:  National  Science  Foundation,  SRS 


(S) 


(S) 


(S)  $1,060 


(S) 


(S)    (S) 


(S) 


1 

1 

9 

12 

1 

1 

1 

1 

(2) 

(2) 

(2) 

(S) 

(3) 

(D) 

(D) 

(0) 

5 

3 

2 

(D) 

1 

(D) 

(D) 

(D) 

(2) 

9 

6 

7 

8 

7 

7 

7 

186 

191 

167 

158 

(S) 

168 

120 

156 

165 

173 

144 

140 

(S) 

(S) 

101 

110 

6 

6 

11 

8 

(0) 

(D) 

(D) 

(D) 

15 

12 

12 

10 

14 

(D) 

(D) 

(») 

92 

97 

81 

88 

60 

63 

48 

55 

(2) 

2 

1 

(D) 

(D) 

(D) 

(D) 

(D) 

9 

7 

9 

(S) 

3 

4 

(D) 

(D) 

24 

22 

21 

21 

20 

8 

5 

6 

15 

13 

10 

13 

11 

2 

2 

(S) 

9 

9 

11 

8 

9 

6 

(D) 

4 

3 

It 

7 

14 

6 

(D) 

(D) 

(D) 

34 

30 

27 

26 

26 

33 

9 

9 

0 

0 

0 

(D) 

0 

0 

0 

0 

34 

30 

27 

(D) 

26 

33 

9 

9 

(2)    (2) 


(D)    (D) 


(D) 


0 

0 

0 

0 

0 

0 

0 

(2) 

(2) 

(2) 

(D) 

1 

1 

2 

(2) 

(2) 

(2) 

(S) 

(3) 

(D) 

<D) 

(2) 

(2) 

12 

(D) 

(D) 

(D) 

(D) 

(2) 

(2) 

12 

(D) 

(D) 

(D) 

(D) 

(D) 

(S) 

(S) 

(S) 

(S) 

(S) 

(2) 

(2) 

(2) 

(D) 

(D) 

(D) 

(D) 

(D) 

0 

0 

(2) 

(D) 

(D) 

(D) 

(D) 

(D) 

30 

(2) 

(2) 

(D) 

(S) 

87 

122 

118 

(D)    (D) 


(2) 

(2) 

1 

(D) 

(D) 

(D) 

(D) 

(D) 

(2) 

(2) 

2 

(D) 

(D) 

(D) 

(D) 

(D) 

(2) 

(2) 

2 

3 

(S) 

0 

0 

0 

77 

65 

124 

113 

118 

80 

105 

140 
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• 


He  B-37. 


Companies'  o«n  funds  for  industrial  pollution  abatement 
RJD  performance  by  selected  industry:  1974-87 


Industry 


SIC  code 


Total. 


!iicals  and  allied  products 

roleum  refining  and  extraction.. 

:hinery , 

ftrical  equipment 

craft  and  lissiles 

other  manufacturing  industries, 
manufacturing  industries 


28 

13,29 

35 

36 

372.376 


8,10-12,14-17, 

40-67,72-73, 

806-07,891 


1974 

$606 

(2) 
59 

(2) 

13 

(2) 

(2) 


1975 

(606 

(2) 
64 

(2) 

29 

(2) 

(2) 


Data  have  been  withheld  to  avoid  disclosing  operations  of  individual  companies. 

Ma  have  been  nithheld  due  to  imputation  of  50  percent  or  more- 

jata  not  available  for  1978. 

Not  separately  available  but  included  in  total.  See  general  notes. 

RCE:  National  Science  Foundation,  SRS 


Table  B-38.  Federal  funds  for  industrial  pollution  abatement 
R»D  performance  by  selected  industry:  1974-87 


[Dollars  in  millions] 


1976 
$708 

57 

59 

11 

37 

494 

50 


Industry 


SIC  code 


Total. 


Chemicals  and  allied  products.. .... 

Petroleum  refining  and  extraction.. 

Machinery 

Electrical  equipment 

Aircraft  and  missiles 

'Ml  other  manufacturing  industries. 
Nonmanufacturing  industries 


28 

13,29 

35 

36 

372,376 


1974 

S51 

(2) 
2 

(2) 
21 
(2) 
(2) 


1975 

(41 

(2) 
1 

(2) 
7 
(2) 
(2) 


1977 

(861 

64 
82 

11 

49 

573 

82 


1978 


1979 


1980 


(1)   (1,139   (1,095 


(1) 
(1) 

(1) 
(1) 
(1) 
(1) 


113 

(2) 

17 
(2) 
(2) 

98 


130 

93 

19 

26 

705 

63 


[Dollars  in  millions] 
1976   1977   1978   1979 


08,10-12,14-17, 

40-67,72-73, 
806-07,891 

(D)  Data  have  been  Nithheld  to  avoid  disclosing  information  about  individual  companies- 

(1)  Data  not  available  for  1978. 

(2)  Not  separately  available  but  included  in  total.  See  general  notes. 

SOURCE:  National  Science  Foundation,  SRS 


(51 

15 
4 

7 
11 
12 

2 


(57 


(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 


(98 

36 
(2) 

17 
(2) 
(2) 

15 


1981 

(S) 

128 
92 

19 

20 

(2) 

39 


1980 

(107 

48 
2 

20 
12 
6 
16 


1981 
(129 

58 

0 

20 
10 
3 
38 


1982 

(S) 

123 
97 

12 

22 

(2) 

38 


1982 

(122 

68 
0 

12 

(2) 
(2) 
26 


1983 

(S) 

101 
82 

13 

17 

(2) 

51 


1983 

(176 

66 
0 

5 
(2) 
(2) 
74 


1984 

(S) 

(D) 
(D) 
(D) 
(D) 

24 
565 

47 


1984 

(169 

(D) 
(D) 
<D> 
(D) 
(D) 
(D) 
67 


1985 

(S) 

(S) 
•61 
(D) 
(D) 
(D) 
(D) 
(D) 


1985 

(169 

(D) 
0 
(D) 
(D) 
<D) 
(D) 
(0) 


1986 

(S) 

(D) 
63 
33 
(D) 
(D) 
676 
(D) 


1986 

(148 

(D) 
0 
0 
(D) 
(D) 
921 
(D) 


1987 

(186 

(D) 

0 

0 

(D) 

61 

1,273 

(D) 
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Tabic  6-39.  Companies'  own  and  Federal  funds  for  industrial  pollution  abatement 
R*D  performance  by  type  of  pollution:  1973-88  (projected) 


Type  of  pollution 


[Dollars  in  lillions} 


Total *b03  $657  *647  «754  (901   $1,065  $1,249   $1,202 

Air 461  508  478  569  676  (1)  954  (1) 

Automotive  Mission (1)  383  348  426  495  (1)  736  (1) 

Electric  power  plant  eiissions (1)  25  28  31  67  (1)  70  (1) 

All  other (1)  100  102  112  114  (1)  148  (1) 

Vatir 76  60  71  84  97  (1)  120  (1) 

Solid  Haste 10  14  23  21  28  (1)  44  (1) 

Other 56  75  75  80  100  (1)  131  (1) 


(D)  Data  have  been  hi thheld  to  avoid  disclosing  operations  of  individual  companies. 
(S)  Data  have  been  withheld  due  to  imputation  of  50  percent  or  more- 
(1)  Data  not  collected. 

Note:  Detailed  data  for  1977,  1979,  1981,  1983,  and  1985  Mere  estimated  based  upon  (a)  data  actually  reported  in  those  years,  (b)  revised  totals  for  those 
years  which  were  reported  on  the  1978,  1980,  1982,  1984,  and  1986  survey  forms,  and  (c)  adjustments  due  to  new  samples  in  1981  and  1987. 


981 

1982 

1983 

1984 

1985 

1986 

1987 

Pro- 
jected 
1988 

(S) 

(S) 

OS) 

$1,060 

(S) 

<S) 

(S) 

(S) 

(S) 

(1) 

(S) 

(1) 

(S) 

(1) 

(S) 

(S) 

(S) 
27 
112 

(1) 
(1) 
(1) 

(S) 
23 
91 

(1) 
(1) 
(1) 

(D) 
12 
(D) 

(1) 
(1) 
(1) 

(S) 
16 
(S) 

(S) 
(S) 
(S) 

105 
96 
65 

(1) 
(1) 
(1) 

.  124 
108 
54 

(1) 
(1) 
(1) 

(S) 
(S) 
108 

(1) 
(1) 
(1) 

(S) 
206 
90 

(S) 
233 
118 

. 


h 


SOURCE:  National  Science  Foundation,  SRS 


Tabic  B-40.  Industrial  expenditures  for  pollution  abatement  research  and 
development  by  type  if  pollution  and  source  of  funds:  1984-87 

[Dollars  in  millions) 

1984  W5 

Type  of  pollution             Total  Ftdtral  Company      Total  Federal  Company 

Tgtatl »»|060    «169    (S)        (S)  $169    (S) 

Air (1)    (I)    (I)        (S)  U    (S) 

Aotomotivi  omission (»)    0)    <»        <»>    <">    <S) 

Electric  power  plant  emissions (I)    (0    (0        ,2     5     ' 

Another (1)    (I)    O       <»>    <D>    (S) 

*ttr (I)    (1)    (1)        (S)     15    (S) 

Solid  wast. (I)    C»    (I)       «)    117    (S) 

Other (1)    (I)    <»       108     2i  82 

(D)  Data  have  betn  withheld  to  avoid  disclosing  operations  of  individual  companies. 
(S)  Data  have  been  withheld  due  to  imputation  of  50  percent  or  more. 
(1)  Data  not  collected. 

SOURCES  National  Science  Foundation,  SRS 


F.' 


1986 

1987 

Total 

Federal 

Company 

Total 

Federal 

Company 

(S) 

$148 

(S) 

(S) 

$186 

iir 

(1) 

(I) 

(1) 

(S) 

(S) 

(S) 

(1) 
(I) 
(1) 

(1) 
<l) 
(1) 

(1) 
(1) 
(1) 

(S) 

16 

(S) 

(D) 
(D) 
(S) 

1 

(S) 

(1) 
(1) 
(1) 

(1) 
(1) 
(1) 

(1) 
(1) 
(1) 

(S) 

206 

90 

(D) 
104 
(D) 

(D) 

m 

<0) 

54 


Till*  1-41.  tii|nikic  (iltrikitiu  if  (c.l.l.y  t'i   FeJrrjl)  fnii  fir  iaditriil 
MI  ..rl.rai.d  IW,  1944-77,  1)79,  1981,  1983,  1985,  114  1987 

[Sillari  ii  lillint] 


trii 


1963 


19M, 


1947 


1948 


1949 


1970    1971    1972    1973 


1974 


1975         1974         1977         1979 


1981 


1983 


1985 


1987 


Uaitl4  Statu 112,(30    815,548  814,385  817,429  818,308  918,087  (18,320    (19,552  921,249  922,887  (24,187  (2i,997  (29,825  (38,226  (51,810  (65,694  (85,610  (96,305 

N.rtltllt 3,818  5,092  5,438  5,847  8,095  8,333  8,510  8,8(9  6,735  7,291  7,403  8,096  8,687  10,296  14,171  18,737  23,058  25,654 

On  E..L.4 993  1,494  1,861  1,870  1,835  1,854  1,884  1,929  2,011  2,058  2,029  2,147  2,400  3,003  4,216  5,156  6,922  8,324 

hill 4  5  I  9  4  10  9  10  8  8  9  21  24  40  (0)  (0)  (D)  41 

NiaHu.tkirt 6  27  49  43  49  49  52  (I)  (1)  (I)  (I)  (I)  (1)  (I)  <»>  (D)  (8)  94 

Viraitt 4  IS  14  20  32  34  61  (1)  (I)  (1)  (I)  (I)  (I)  (I)  (t)  (0)  (D)  247 

Hitsackmtti Ml  124  915  984  977  1,004  1,082  1,141  1,135  1,080  1,022  1,154  1,349  1,690  2,22}  2,775  4,173  5,492 

Kki4i  Illti4 7  9  14  17  45  52  51  43  44  41  45  22  24  49  98  169  198  234 

Cllltttir.lt 489  412  443  795  724  705  429  437  732  821  832  815  874  985  1,571  1,864  1,976  2,216 

Hi441>  ttlutit 2,825  3,598  3,777  3,997  4,260  4,479  4,626  4,9(0  4,724  5,233  5,374  5,949  6,287  7,293  9,955  13,581  16,136  17,330 

■>■  Tirt 1,174  1,573  1,718  1,830  1,981  2,038  2,044  2,201  1,971  2,134  2,225  2,418  2,542  2,959  3,490  4,866  7,019  6,559 

«•■  limy 958  1,119  1,098  1,117  1,202  1,292  1,403  1,558  1,407  1,512  1,547  1,717  1,900  2,191  3,354  4,655  5,547  6,141 

•lllirlfllia 491  904  911  1,050  1,077  1,149  1,157  1,181  1,347  1,537  1,602  1,814  1,845  2,143  3,111  4,060  3,570  4,630 

Hirtk  Cntrtl 2,791  3,382  3,638  3,764  4,214  4,393  4,849  5,414  5,448  5,754  5,821  4,574  7,777  10,013  11,781  14,585  18,001  24,224 

Ellt  Mirth  Cntrtl 2,230  2,857  3,157  3,291  3,570  3,424  3,837  4,314  4,424  4,704  4,814  5,390  4,270  8,045  9,294  11,481  14,161  18,429 

Mil 583  774  879  910  925  982  945  984  1,043  1,103  1,139  1,183  1,323  1,635  1,581  2,544  2,847  3,569 

Il4ilil 234  314  377  384  431  428  448  459  387  403  453  469  541  723  956  1,107  1,433  1,944 

Uliilis 398  539  412  425  480  731  796  855  842  970  1,0(2  1,224  1,360  1,673  2,073  2,689  3,231  4,284 

Hicklll 842  1,049  1,089  1,162  1,305  1,259  1,413  1,733  1,883  2,014  1,941  2,249  2,750  3,414  4,029  4,477  5,975  7,415 

Uillllli 149  179  201  208  229  224  235  283  249  212  221  243  294  420  655  644  476  1,217 

Utst  Nirtk  Ciitral 542  525  480  475  444  769  1,012  1,100  1,044  1,052  1,005  1,184  1,507  1,948  2,487  3,104  3,840  5,795 

•ll.mti 149  225  239  250  298  289  294  332  341  411  403  551  402  802  1,019  1,477  1,971  2,242 

Ihi 58  103  75  71  87  138  138  134  158  175  182  144  173  150  334  322  317  343 

Nillliri 304  154  125  99  211  (1)  (1)  549  484  399  350  398  430  744  901  818  1,208  1,905 

lirtklaiita 0  0  0  0  (1)  (1)  (1)  (1)  (1)  (I)  (1)  (1)  (1)  (1)  (D)  (I)  10  40 

Slltktikiti (1)  (I)  (1)  (1)  (1)  (I)  (1)  (1)  (1)  (I)  (1)  (I)  (1)  (1)  (t)  (0)  7  4 

N.krilka (I)  (I)  (I)  (1)  (1)  (I)  (1)  II  7  10  9  13  14  IS  (t)  24  42  42 

(nut 47  30  34  45  41  SO  34  49  49  51  40  74  84  214  218  348  285  1,179 

*••" 1.701  2,437  2,414  2,531  2,488  2,341  2,472  2,450  2,401  2,891  2,944  3,442  3,691  4,494  7,251  9,297  12,020  16,654 

Slitk  •.Until 931  1,179  1,220  1,304  1,444  1,424  1,412  1,544  1,646  1,775  1,720  1,847  2,012  2,592  3,933  4,724  4,812  9,208 

»•'"•" »  41  37  24  34  51  (1)  (1)  (I)  (1)  (1)  (1)  (1)  (1)  (t)  (J)  ())  <D) 

l"mlM< 2<l  275  254  310  301  341  349  384  423  481  446  452  382  424  525  547  1,437  1,350 

liitricl  if  Cilukii 12  19  23  47  30  31  21  24  10  24  14  8  8  33  (0)  (t)  (1)  (D) 

MriiiU 93  (I)  (I)  (I)  (1)  (1)  133  131  194  244  234  244  318  444  523  845  600  1,342 

Hut  VirfiiU 89  59  43  41  54  48  40  (I)  (1)  (I)  (1)  (1)  (l)  (l)  (8)  (8)  (D)  87 

Kirtk  Cinliu 71  124  120  138  157  175  140  143  203  227  235  253  248  327  508  754  797  1,741 

Slitk  Cinliu 28  47  48  51  59  45  (1)  58  38  30  37  87  94  82  136  149  389  523 

*••'•>« —  *l  (I)  0)  (I)  (1)  (I)  122  91  73  83  81  91  99  147  287  342  515  1,001 

"•»" 284  338  375  434  424  371  422  353  384  374  348  398  442  420  1,404  1,347  1,832  2,133 

fait  Suit  Cntril 280  487  473  414  144  344  342  327  354  388  401  427  447  402  955  1,221  1,209  2,534 

*•■»««» 22  41  48  51  53  55  52  41  73  47  74  79  100  209  (B)  (0)  221  249 

'••■"• "»  204  221  199  194  183  191  181  190  231  241  282  304  (1)  452  495  538  449 

»l»*» II*  238  203  144  114  105  94  81  84  79  57  54  48  42  144  299  387  1,592 

"'"'"'"' 2  2  2  2  3  3  3  4  8  8  10  10  13  (I)  (»)  (0)  42  44 

Hut  Sntk  Cntril 491  771  721  811  458  $71  519  577  579  728  843  1,113  1,212  1,502  2,363  3,350  3,998  4,914 

*>»•"« 2  5  S  6  $  7  5  5  4  9  13  12  10  II  8  5  15  135 

(Hilton 131  237  154  127  103  38  51  44  55  74  88  98  104  83  152  229  187  134 

■I*" 33  99  83  71  73  81  43  82  72  74  99  114  142  174  243  337  304  384 

'•«" 384  430  879  407  477  445  400  424  448  547  443  887  954  1,233  1,940  2,771  3,492  4,241 

*fc..i.i."."'.'."'.'."." ''2  ''2  ''S  *'«".  5'!J!  S,°°°  MM  4'"'  5'2"  S,'M  *'"5  '•W5  7-3"  »M»  ».'"  'M"  8.™  27,387 

i.t«.:     .            m  m  m  m  "i  "7  m  m  "'  4"  m  m  '',M  '•'"  *•**  *«  M»  MM 

,'" (i>  <"  •  •  U>  <l>  <l>  U>  (I)  (I)  (I)  (I)  (8)  (i)  (D)  7 

?"»'• ••••'•••'•  »  «  II.  .»  ,4,  2,7  A  S  ill  ill  iii  S  257  24,  496  774  8,1  .J 

J"""" <»  "*  I"  "I  "9  179  (I)  ,43  149  (I)  (1)  «„  (»  ('  (I)  «  (  « 

u :::::::::::::::::::: 7f  lit  lft  ',"  ■"  •«  m  m  ™  •»  »  *  »  «  »  «  «$  2 

«,,„ ,!  £  -  "  ?  ?  "  *  «  «  "  '»  »2  K2  (I)  247  317  809 

.."     ! ">  .    »  »  53  37  37  (I)  (|)  (|)  8  11  35  72  (I)  (0)  (0)  (8)  57 

;,;;:::::::::::::::::: 3-^  '•  '•  *•"!  4-™  *<i"  z<™  4-2«  m*  ».«•  ».»  •.«  •.»■  ».«  «.•»  ».*•*  »,»  n,™ 

0                                             ("  <»  «>  4M  «  »«•  *•!  (•)  (»)  '."3  2,183  3071 

J.,!,       (l)  <•>  <•>  (I)  (I)  (»  (I)  CD  (,)  50  5,  57  77  ,14  (D)  (II  285  Ml 

*"" <"  <"  (l>  <»  «>  (!)  3  2  2  1  (l)  (l)  (I,  (i)  (|)  (|,  (t)  n 

U.4i.trik.t.4  f,.4| (2)  (2,  (2,  ,«  „,  (2)  (2)  (2)  ,,U4  I.302  1,803  2,030  2,29!  3,245  3,483  4,188  8,793  2,384 

(I)  tit  upiritily  iviilult  kit  iidi4i4  ii  lltll.    8n  |innl  ntn. 

(I)  (iti  kivi  km  aitkkiK  ti  mi4  4iiclnii|  iiiratim  it  ii4i«i4nl  ciaiaiin. 

kiamr,  ..n  ait  .4i»ti4.    Tki  (.(fimill,  (2,291  .,11...  ..4  (7,402  lillin,  am  .44.4  I.  tk.  'miltrikim  t..4,'  cit.i.rii.  fir  1983  ..4  1985,  rnmtivily. 
SOWCEl    Ritiiul  ItillH  Fna4itiia,  EtS 
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Table  B-42-  Geographic  distribution  of  funis  for  industrial 
RID  performance  by  source  of  funds:  1987 

[Dollars  in  lillions] 

Area  Total    Federal  Coipany 

United  States $96,305    $31,403  *6d,902 

Northeast 25,654  5,649  20,005 

New  England 8,324  2,223  6,101 

Maine 41  0  41 

New  Hatpshire..... :  94  (D)  (D) 

Veriont 247  0  247 

Massachusetts 5,492  1,468  4,024 

Rhode  Island 234  (D)  (D) 

Connecticut 2,216  632  1,584 

diddle  Atlantic 17,330  3,426  13,904 

Net*  York 6,559  1,589  4,970 

New  Jersey 6,141  457  5,684 

Pennsylvania 4,630  1,380  3,250 

North  Central 24,224  3,797  20,427 

East  North  Central 18,429  2,206  16,223 

Ohio 3,569  762  2,307 

Indiana 1,944  353  1,591 

Illinois 4,284  940  3,344 

Michigan 7,415  115  7,300 

Wisconsin 1,217  36  1,181 

West  North  Central 5,795  1,591  4,204 

Minnesota 2,242  (D)  (D) 

Iowa 343  (D)  (D) 

Missouri 1,905  (D)  (D) 

North  Dakota 60  (D)  (D) 

South  Dakota 4  0  4 

Nebraska 62  (D)  (D) 

Kansas 1,179  (D)  (D) 

South 16,656  6,078  10,578 

South  Atlantic 9,208  2,923  6,285 

Delaware (D)  (D)  (D) 

Maryland 1,350  608  742 

District  of  Coluibia (D)  (D)  (D) 

Virginia 1,342  1,068  274 

West  Virginia 87  (D)  (D) 

North  Carolina 1,741  5  1,736 

South  Carolina 523  (D)  (D) 

Georgia 1,001  (D)  (D) 

Florida 2,133  892  1,241 

East  South  Central 2,534  1,262  1,272 

Kentucky 249  (D)  (D) 

Tennessee 649  (D)  (D) 

Alabaia 1,592  900  692 

Mississippi 44  (D)  (D) 

West  South  Central 4,914  1,893  3,021 

Arkansas 135  (D>  (D) 

Louisiana 134  (D)  (D) 

Oklahow 384  (D)  (D) 

Texas 4,261  1,784  2,477 

West ■ 27,387  14,997  12,390 

Mountain 4,464  2,218  2,246 

Montana 7  0  7 

Idaho 488  386  102 

Wyoiing 4  0  4 

Colorado 1,261  282  979 

New  Mexico 993  906  87 

Arizona 845  178  667 

Utah 809  (D)  (D) 

Nevada 57  (D)  (D) 

Pacific 22,923  12,779  10,144 

Washington 3,071  (D)  (D) 

Oregon.... 294  (D)  (D) 

California 19,475  10,963  8,512 

Alaska 10  (D)  (D) 

Hawaii 73  54  19 

Undistributed  funds 2,384  882  1,502 

(D)  Data  have  been  withheld  to  avoid  disclosing  operations  of  individual  coipanies. 

SOURCE:  National  Science  Foundation,  SRS 
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Table  B-43-  Distribution  of  companies'  own  and  Federal  RJD  funds  by  industry  and  type  of  cost!  1937 


[Percent] 


Wages  of   Materials 


Industry 


Total 

Food,  kindred,  and  tobacco  products 

Textiles  and  apparel •• 

Luiber,  wood  products,  and  furniture 

Paper  and  allied  products 

Cheiicals  and  allied  products 

Industrial  cheiicals 

Drugs  and  ledicines 

Other  cheiicals 

Petroleui  refining  and  extraction 

Rubber  products 

Stone,  clay,  and  glass  products 

Primary  seta  Is 

Ferrous  letals  and  products 

Nonferrous  letals  and  products 

Fabricated  letal  products 

Machinery 

Office,  computing,  and  accounting 

Machines 

Other  aachinery,  except  electrical 

Electrical  equipment 

Radio  and  TV  receiving  equipment 

Coemuni cat  ion  equipment 

Electronic  components 

Other  electrical  equipment 

Transportation  equipment 

Motor  vehicles  and  motor  vehicles 

equipment 

Other  transportation  equipment 

Aircraft  and  missiles 

Professional  and  scientific  instruments.... 

Scientific  and  mechanical  measuring 
instruments 

Optical,  surgical,  photographic,  and  other 
instruments 

Other  manufacturing  industries 

Nonmanufacturing  industries 


SIC  Code 


R  t   D      R  4  D 
costs   personnel 


20,21 

22,23 

24,25 

26 

28 

281-82,286 

283 

284-85,287-89 

13,29 
30 
32 
33 

331-32,3398-99 
333-36 

34 
35 


357 
351-56,358-59 

36 


37 


38 


$96,305 

1,402 
(D) 
140 
(D) 

9,831 

3,879 
(D) 
(D) 

1,899 
(D) 

1,024 
(D) 

(D) 
452 

1,120 
(D) 


(D) 
2,960 

16,920 


33,393 


5,456 


41.6 

49.6 
50.4 
60.0 
56.8 
43.6 

41.3 
45.2 
44.5 

42.2 

42-4 
44.6 
39-3 

38.8 
40-3 

49.1 
46.1 


45.2 
49.2 

35.8 


and 
supplies 

17.9 

13.1 
20.6 
15.0 
15-5 
11.6 

11.3 

12.4 

9.2 

10.7 

22-8 

17.9 

7.7 

5.1 

13.1 

17.4 
13.1 


12.9 
13-8 

19.5 


39.3 


50.5 


24.1 


16.7 


Overhead 
costs 

40.5 

37.3 
29-0 
25.0 
27.7 
44.8 

46.9 
42.4 
46.3 

47.1 
34-8 
37.5 
53.0 

56.1 
46.6 

33.5 
40-8 


41.9 
37.0 

44.7 


365 

143 

53.7 

15.4 

25.9 

366 

9,538 

32.6 

19.3 

48.1 

367 

(D) 

46.2 

13.8 

35.0 

361-64,369 

(D) 

30.3 

21.4 

48.3 

36.6 


371 

(D) 

44.8 

26.1 

29.1 

373-75,379 

(D) 

53.4 

20.0 

26-6 

372,376 

23,506 

36.9 

23.3 

39.8 

32. 


331-82 

(D) 

54.7 

12.4 

32.8 

383-87 

(D) 

48.6 

18.6 

32.8 

27,31,39 

(D) 

58.8 

10.7 

30.5 

08,10-12,14-17 

8,743 

42.1 

10.4 

47.5 

40-67,72-73, 

806-07,891 

(D)  Data  have  been  withheld  to  avoid  disclosing  operations  of  individual  companies. 
(S)  Data  have  been  withheld  due  to  imputation  of  50  percent  or  more. 

SOURCE:  National  Science  Foundation,  SRS 


57 


'£  liilt  Ml.    fil)-tiM-i|iiviliit  iwbir  it  III  itiiitiitt  ul  iiinmt  If  iiintry 
u4  lit!  it  CMflir'  1137-31,  1143-41,  1147-41,  ul  1174-M 


|U  tklliull] 


lillf try  ut  till  if  iiwiit 


1157       1158       IH3       IH4       IH7       1HI,       1171       1173       1171       1177       1171       1171       IMO       Ml       1*2       1*3       1184       1183       im 


Tltll   (Jilliry) 

Iitil  (Imu)  lviri|t)> 


llllrikitui  kl  illntry 


(lit,  tillril,  in  llkltcl  prilictKI). 

Tlltilll  ul  oil"! 

iMkir,  Mil  ynlicti,  ill  tinttirl...- 

filtr  ill  illiil  pnlictf 

Clmtlll  ill  illiil  inlicti 


llliltriil  cbuitili.- 
lri|i  ill  Miittirt-.- 
•tbir  clllitlll 


FitnliM  rtfiiiif  ill  iitrKtin-. 

liklir  pnlicti 

Itui,  diy,  ill  |1iii  ynlicti...- 
rriiiry  Willi i 


Firnif  wtlll  III  frilictl 

Ilitirriii  Mtlll  ul  irillttl.. 


Furicitil  Mtll  delicti. 
HCbiiiry 


Ottici,  tufitiif,  ill  icfintiif  Mchiin. 
Itlir  Htkmry,  nciit  ilittrinl 


[Itttricil  HiiHiit. 


lllll  III  TV  mililM.  MiiMiit- 

CMBIlitltill    l|ll|IFlt 


(IfttMllC    CHflllltt 

•tlir  ilittrlcil  HiiMiit.- 


Irmiirtitiii  t<iiMiit> 


Mtir  vikidll  ill  Mtir  Tllitlll  HupMit. 

Other  triltpirtltill  t|iiMtit 

Itrcnft  ul  iimlii • 


fritriiiiul  ill  tciiitifit  lutrtHitix 


ItiHtltit  Hi  MtlUiUl  Mllintl  illtrMlltl.. 

Oftictl,  tirficil,  ibitlfrubit,  ul  itlir 
itltrttlltl 


221.4     234.1     327.3     3M.2      347.2     374.7      340-0      343.3      344.4      3*2-1     404-4     423.1     430.4      417.1     SM.I     341.1     544.3     424.2     474.3       703.4 
232.1      234.1      333-I     341.1      372-1     MI.1     341.7     343.1     373.4      313.4     414.2     437-3     441.2     41S.I     323.1     344.2     444.4     431.4     410.2       714.1 


21,21  3.1  I.I 

22,23  1.7  4-8 

24,25  0.1  l.l 

24  1.5  1.7 


3.1 
l.l 
1.3 

2.5 


21       21.4       31.1       31.3 


5.7 
1.2 
1.5 
3.1 

33.1 


4-1 
1.1 
1.5 

4.7 
34.1 


4.3 
2.3 
1.3 
4.1 


4.1  4.1 

l.l  l.l 

2.1  2.3 

4.1  5.1 


31-1       41.1       43.2 


4.1 
l.l 
2.1 
3.2 
44.4 


1.1 
1.7 
2.1 
4.3 
44.4 


4.1 

l.l 
2.1 

4-3 
41.3 


7.1 
l.l 
l.l 
7.1 
M.I 


7.2 
(2) 
1.7 
7.4 
31.1 


7.4 
2.0 
l.l 
l.l 

54.7 


7.4 
1.1 
(2) 
l.l 

II. I 


7.7 
2.2 
l.l 
7.4 
47.3 


7.4 
2.3 
(2) 
4.4 
41-1 


(t) 
2.1 

(S) 


(S) 
2-4 

(S) 


(S> 
2.3 
(I) 
3.1 

73.0 


2U-t2,2M       II- 0       111       22.1       22.2       21.7       22.3       11.1       21.1       20-1       21.4       21.3       21-4       21.1       21.4       23.1       24.4       25.4       23-3       24.1        24.4 

213         4.7         5.1         4.1         4.1        1.7        1.1       14.1       15.4       14.4       17.1       11.5       N.I       21.4       23.3       25-4       21-2         (2)       30.1       31-1        21.2 

2M-t5,2l7-H        4-7        7.1        1.5        1.7        4.5        l.l        1.7        1.5        7.1        l.l        7.5        7.1        1.1        1.1       10-1       12.1       13.4       14.7       11.1        11.4 


13,21 
30 

32 
33 

331-32,3311-11 
333-34 

34 

33 

357 
351-54,351-51 


347 
341-44,341 


371 

373-75,371 
372,374 

31 

mi-w 

jw-n 


4-1 
4.7 
(3) 
3.1 

2.1 
2.2 

l.l 

24.1 

(4) 
(3) 

42-1 

<4) 

11.2 

23-7 

72.3 


13.4 
51.7 


11.2 
3-1 


7.1 
4.7 
(3) 
5.2 

3.0 
2.2 

1.3 

27.4 

(4) 
(3) 

47.1 

(I) 

22-3 

23.4 

73.4 


11.0 

4.3 


1.1 
3.1 
3.1 
3-2 

2.1 
2.3 

4.1 

31.4 

(4) 
(5) 


•■1 
4-1 
3.3 
S.I 

2.1 
2.3 

7.0 
27.3 

(4) 
(5) 


is.i     n.s 

(1)         (4) 


33.1 

30.7 


M.4 
21.1 


1.7 
3.1 

3.3 
3.1 

3.3 
2.3 

4-3 
33.4 

(4) 
(3) 


14.7 
31.1 


4.1 
3.1 

3.1 
2.7 

3.4 
37.4 

(4) 
(5) 

M.4 

1.0 

17.4 

30.0 


3.3 
3-1 


7.3 
31.0 


34-5 
(5) 


1-3 

42-0 


1.4 
21.7 


15-0       21.1       23.3       25.2       24.3 
51.4       M.7      101. 1      IN.4      101-1 


1.4  10.1       13.1       14.1 
3.1         3-1         3-4        3.1 

3.5  7.1        1.1       11.3 


27.4 
l.l 

70.1 

17.3 
3.4 


3.3 
3-0 


7.4 
52.1 


34.1 
(5) 


3-1 
4.2 


4.1 

53.7 


31.1 
(5) 


3-1 
4.5 


7.1 
53-3 


37.7 
(3) 


4.2 
3.1 


7.1 
57.1 


31.1 
11.1 


4.3        4.7 
3.1        3.1 


l.l        7.1 

40.2       42-1 


40.1       41.1 
14.3       20.3 


4.1 

3.1 


7.1 
41.2 


43.7 
25.5 


5.2 
3-2 


1.2 
74.0 


W.I 
27.1 


3.2 
3.0 


(2) 
M.7 


32.4 
21.1 


14.4 
13-1 


54.3 
27.3 


4.2        1.1 

2-1        3.2 


(S)         (S) 
11.2     112-0 


41-1       71-1 
21-4       30.1 


10.4 
30.1 


lll.l      124.4      125.4      125.4       H.I       15.4 


24.0 
1-1 
47.3 

17.1 
5.1 

12.1 


10.2 
31.1 


23.4 
1.7 
U.I 

ll-l 

4.7 

12.1 


1.1 
31.0 

13-1 
32-2 

112.1 

21.2 
1.1 
72.0 

20-5 

7.2 

13-3 


1.5 
31.0 


11.2 
21.7 


31.1 
1.1 
•2.0 

23.3 

1.1 

14-3 


2.1         4.0 
10.1       12.1 


11.0       ll.l 
28.5       30.0 


7.1 
44.2 


22.1 
32.0 


7.1 
43.1 


24.4 
31-7 


(2) 
41.4 


23-4 
(2) 


(2) 
51.1 


(2) 
22-1 


(S)        l.l 
42-1       45.1 


21.4         (S) 
22.4       21.3 


35.2  31.2 

2.0  1.5 

14.5  K.1 

27.0  32.1 

11.7  (2) 

15-3  14.3 


35.1 
1.4 
15.2 

34.7 

ll.l 

ll.l 


30.0 
1-2 
11-1 

42.7 

(2) 

14-1 


21.0 
2.2 

100.4 

(2) 
(2) 
(2) 


21.4 

(2) 

117. 1 

(2) 

(2) 

(2) 


21.7  33.1 

(S)  (S) 

121-3  132.0 

(S)  (S) 

(S>  (I) 

21-2  21.1 


723.1 


(t) 
2.4 
1.5 
l.l 
74.1 


1.2  1.4  1.4  1.1  1.1  ll.l  ll.l  13.1  15.1  14-7  13.3  13.5  10.4  l.l  1.5 
7.7  LI  l.l  1.1  7-1  l.l  (I)  11.3  l.l  (2)  (2)  (t)  (I)  (t)  (I) 

4.3  4.3  4.4  4.5  5.1  5.2  5.4  5.4  5.1  5.3  3.4  4.4  7.3  l.l  1-4 
l.l  4.3  l.l  l.l  LI  7.1  l.l  7.1  1-4  1.3  1.3  1.1  12.1  13.2  11.2 


ll.l        7<7 
1.2        3.1 


73.1  74.0 

21.2  21-1 


12.4       12.1       M.3       14.1       M.4       «5.0       14.5      104-1      1M.I      111.3      111.3      118-4      124.0       133.7      131.7 


1.4         1.3 
74.1       74.3 


41.0 
11.7 


41.0 
(S) 


115.1      123.7      123.1      131-7      122-3      131-1         (2)      151.1      144.4       174.1     IN.! 


5o.i    (i)  r 

(5)         (I) 
121-0     121-1 


(H 
(I) 
27.1 


IS) 
(U 
(I) 


Itlir  UMflttirlM,  iMutrm.. 
Mnuiitlttiriii  iiiittnti 


27,31,31 

1,14-12,14-17, 

H-47,72-73, 

•44-47,111 


2.1        2.1        2.2        2.4        3.7        3.7        4-2        4.5        4.1        4.7        44        1.1        53        3.1        (2)        (I)        (S) 
••2        1-1       14.1       19.1       14.1       11.1       14.4       13.3       15.1       17.1       ll.l      12.2       27.1       ll.l       41.3      45.1      73.1 
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IlitrikitlM  If  •!■•  •'  <MH*7 
(lllll  ll  ittkir  It  Mfllyill) 


till  1441  300 

300  ti  rn i 

1,400  tl  4,111.... 

3,000  tl  1,111... 
10,000  tl  24, 1H.. 


25,001  ir  MM 


44.1       441       34.1       >2.S      27.4      27.2      21.0  30.1  31.2  31.1  21.5  M.3  M.I  M.I  M.7      33.3 

22.1       24.4       35-4       J4.5       M-S       21.1       21.1  21.1  21.3  21.1  27.3  M.I  M.I  M.I  42.8       *t.4 

M.I       24.4       24.4  27.4  24-1  M.4  21.7  M.7  21.4  27.2  M.4       21.1 

142-2     171.4     2M.2     273.2                              43.1  47.4  M.i  41.3  92.1  95-4  44.4  71.1  77-1       M.« 
2*3.3     213.1 

230.1  221.3  221.2  244.1  244.4  274.2  2*7.4  311.1  312-7  324.1      334-2     3M.7     344.1 


•3.1 

•l.l 

(S) 

lll.l 

11.7 

(S) 

21.1 

32.1 

11.1 

47.2 

74.3 

M.I 

21.1 

31-4 

M.3 

•3.3 

M.I 

M.I 

•1.3 

(1)  htl  u«i  km  •Itklill  lit  ti  laititln  it  M  print  ir  mm- 

I)  ntil  1114,  tilted  trihiti,  SIC  21,  mi  Iiilili4  «ltb  'itlir  Hutntirii|  iiHitrlii.* 

(2)  ht  llpiritlll  niillbll  kit  lidilil  li  titil-    Sll  »it»l  Mtll. 
13)  tail  lidilil  li  tbl  itbir  untlttiriii  llliltriil  |n». 

(I)  Hti  tit  tuilitii  il  tbii  li«l  irlir  ti  tki  1172  limy. 

(3)  hti  lit  tikiiitii  it  tkii  lull  prin  ti  tki  1177  ww|. 

(4)  litlilil  li  tbl  itbir  illltrlill  iHIMMt  !»». 

a/i  hi  niiluli 

MUCH    Htliill  llilltl  (MUtlll,  MS 


Table  B-45.  Number  of  full-time  equivalent  RID  scientists  and  engineers 
by  industry  and  source  of  RAD  funds:  January  1988 


Industry 


SIC  Code 


Total 


Federal 


Company 


Total 

Food,  kindred,  and  tobacco  products 

Textiles  and  apparel • • 

Luaber,  wood  products,  and  furniture 

Paper  and  allied  products ..... 

Chemicals  and  allied  products 

Industrial  cheiicals 

Drugs  and  ledicines 

Other  cheiicals • 

Petroleua  refining  and  extraction. 

Rubber  products • . • 

Stone,  clay,  and  glass  products- •• 

Primary  le tals 

Ferrous  tetals  and  products 

Nonferrous  aetals  and  products** 

Fabricated  metal  products 

Machinery 

Office,  computing,  and  accounting 

■achines 

Other  lachinery,  except  electrical 

Electrical  equipment 

Radio  and  TV  receiving  equipment 

CoMuni cation  equipment •• 

Electronic  components 

Other  electrical  equipment 

Transportation  equipment 

Motor  vehicles  and  totor  vehicles 

equipment 

Other  transportation  equipment .... 

Aircraft  and  missiles 

Professional  and  scientific  instruments. ■■• 

Scientific  and  mechanical  measuring 
instruments*.. 

Optical,  surgical,  photographic,  and  other 
instruments ■ 

Other  manufacturing  industries 

Nonmanufacturing  industries 


20,21 

(S) 

(D) 

(D) 

22,23 

2.4 

(D) 

(D) 

24,25 

1.5 

(D) 

(D) 

26 

6.3 

0-0 

6.3 

28 

74.9 

1.0 

(S) 

281-82,286 

(S) 

0.9 

(S) 

283 

31.2 

(D) 

(D) 

284-85,287-89 

20.5 

(D) 

(D) 

13,29 

9.5 

0.1 

9.3 

30 

(S) 

(D) 

(D) 

32 

8.6 

(D) 

(D) 

33 

11.2 

(D) 

(D) 

331-32,3398-99 

7.7 

(D) 

(D) 

333-36 

3.4 

(S) 

(S) 

34 

(S) 

1.3 

(S) 

35 

103.9 

6.3 

97.6 

357 

74.0 

(D) 

(D) 

351-56,358-59 

29.9 

(D) 

(D) 

36 


37 


38 


139.7 


180.8 


(S) 


41.9 


102.7 


(S) 


(S) 


365 

1.3 

0.0 

1.3 

366 

74.3 

29.5 

44.8 

367 

44.0 

(D) 

(D) 

361-64,369 

(S) 

(D) 

(D) 

78-1 


371 

(0) 

(D) 

36.1 

373-75,379 

(D) 

(D) 

3.6 

372,376 

129.1 

90.7 

38.4 

(S) 


381-82 

(S) 

(D) 

(D) 

383-87 

(S) 

(D) 

(D) 

27,31,39 

1,10-12,14-17 

40-67,72-73, 

806-07,891 

(S) 
98.0 

(D) 
(S) 

(D) 
(S) 

(D)  Data  have  been  withheld  to  avoid  disclosing  operations  of  individual  companies. 
(S)  Data  have  been  withheld  due  to  imputation  of  50  percent  or  more. 


SOURCE:  National  Science  Foundation,  SRS 
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g  till!  Mi.    Cut  |ir  III  ittntlit  u  ii|liiir  it  lilntm  ill  III! 
■  I  liMl.fl     1157-34,    1*5,   1H7,   1172,  nl  1173-17 

liHiliy  ill  (in  if  [inn,  IIC  (lit  1157  I1S0  IXJ  IH7  117?  1171  1 175  1171  1177  1*71  1171  11W  INI  IN2 

7ilil I»,7N     132,100     U7,M0     Ut.100     135,300     US, 300     144,500     072,200     075,100     ON.tOO     N7,IN     101,001   1103,100    1112,200 

llltrtiitlii  l|  llhllrf 

fill,  llllnl,  III  lllltll  prMlltl(l) 20,21  17,200  11,0)0  23,200  21,500  31,300  15,200  11,100  51,400  10,100  44,000  72,500  M,100  (>)  (I) 

llililll  ill  ippml 22,23  20,000  21,100  21,100  25,100  32,100  31,300  31,100  44,000  17,100  11,100  53,200  57,500  (I)  (I) 

Mil,  ml  pfllntl,  Ml  lltlltitl 21,25  17,500  13,300  22,000  24,000  33,700  31,200  40,000  31,000  10,000  14,300  71,100  11,700  (I)  (S) 

fipif  *i  illltl  ptllllll 24  21,000  22,700  27,000  24,000  31,401  47,100  41,000  34,400  52,000  54,000  41,400  44,300  (I)  20,100 

Cltin.li  III  Illltl  inliili 21  23,300  24,400  32,400  31,001  47,100  54,300  40,000  44,500  47,400  72,100  71,400  17,400  04,400  102,500 

linittlit  ikMlull 201-42,214       27,404       21,400       34,000       43,001       54,000       43,500       47,500       74,700       71,400       01,200       12,140      103,400      111,000      122,100 

lt.li  nl  nliiliii 203      21,200      23,300      50,404      37,100      44,500      54,300      40,000      43,400      50,000      44,000      71,400      70,200  (I)  (I) 

Otlir  cbnl(il) 201-03,217-01       14,200       15,300       27,100       21,000       33,400       43,300       43,200       50,000       33,100       11,440       44,500       44,500  (I)  (I) 

ftlr.l.n  nlllli)  nl  Mlrillln 13,20  21,500  32,400  35,400  41,500  57,100  74,000  01,500  17,200  07,700  104,000  120,100  130,400  (I)  (I) 

lillir  priluti 30  22,0)0  11,700  24,504  30,400  53,100  50,300  54,000  54,700  37,000  41,400  (I)  (I)  (I)  (I) 

■till,  (III,  III  |llll  prrfictl 32            (3)  (3)  24,000  34,000  43,400  40,200  31,200  57,000  51,000  42,000  47,200  73,00)  (I)  (I) 

Prmrr  Willi 33  21,000  21,000  33,700  41,000  11,700  35,000  41,500  41,300  45,200  70,000  71,300  11,000  107,700  110,400 

hrrm  Mtili  nl  ptiniti 331-32,3311-11       21,700       24,400       37,400       42,200      41,200      54,000      51,700      45,400      70,100      73,000      13,300      03,300  (I)  (I) 

HilirrHi  Mill!  Ml  pnlull 333-34       20,000      23,200       33,500      41,200      44,000      57,100      43,500       37,500      40,500      45,400      74,000      11,700  (I)  (I) 

fiirlutil  Mill  onlllll 34       11,200       11,000       22,200      27,400       37,000      12,300       43,400      51,500      54,000      53,700      42,300      70,301      71,000  (I) 

helium 19      29,400      27,300      31,000       37,400      41,000      57,300      50,100      42,000      40,400      72,400      71,000      01,000      13,100     112,000 

Ittlci,  iMujtlll,  nl  illtntlH  Mltlul 337  (I)  (4)  (4)  (4)       41,500      51,400       51,000      43,400      41,300      72,300      77,700      02,700  (I)  (I) 

Ollir  Milium i  HM0I  IlKlrllll 351-54,351-51  (5)  (5)  (5)  (5)  (5)  (5)  (5)  (5)  (2)       73,300      01,400      14,700  (I)  (I) 

(lictrlul  inlpMt 34       31,701       30,200       33,000       31,300      55,000      40,700      42,700      41,400      40,000      74,000      17,200      11,100      05,300     101,501 

Mn  nl  Tl  Hlll.lll  imImmI 345           (4)  (4)           (4)       47,400       24,700  44,300  47,400  32,000  04,000  72,200  00,300  03,100  II)  (I) 

CimiiIiiIIii  iMlpnit 344  57,000  31,000  41,300  44,100  70,000  75,500  17,000  02,100  105,500  121,500 

34,000  34,400      31,700      34,200 

Ilitltnlt  nn.mli 347  33,700  40,400  32,700  51,400  34,404  44,000  72,000  75,400  44,700  40,400 

Oil. i  ilntrlcil  i».i|Mit 341-44,311      42,000  41,000       35,400      45,100      51,700  47,700  41,000  74,701  74,200  05,101  01,000  01,300  (I)  (II 

Ttnipiftltill  ipilpnit 37 

Mtir  ntitln  Mi  nlir  iiiltlil  inlpmt 371                                                                 41,100  01,500  01,100  103,700  111,701  113,400  122,100  139,200  147,400  142,400 

40,400  93,000      41,400      54,700 

Ottit  Itnipirtilln  .<.ln.it 373-73,371                                                                32,00)  15,00)  50,000  52,200  43,200  47,200  10,000  111,700           (I)  (I) 

Until!  hi  iliilln 172,371      43,000  41,000      41,400      54,300      41,200  74,400  43,100  11,300  11,300  10,40)  13,300  101,400  121,400  140,100 

PHltlllOHl  Ml  lltl.lifll  llllrwili 31       23,500      29,440       21,000       40,000      53,200      40,700      43,10)      44,70)      71,700      70,400      13,000      00,700      03,400  (I) 

kli.tllli  ill  Mllullll  MliirlM  lliltMnll..  311-12      22,40)      23,100      11,4)0      21,101      32,400      31,400      42,200      44,00)      99,100      44,700  (I)  (I)  (I)  (I) 

OptUll,    lltlifll,   |hltl|fl|blt,  Mi  libit 

Intrant! J4J-I7       24,700       21,10)      37,500      44,500      42,100      71,500       79,300       77,00)      11,100      01,700      01,400     103,000  (I)  (I) 

Olttt  MMlltlltlii  lihlttin 27,31,30  (2)  (2)       23,700      31,100       40,400      47,000      91,000      91,700      93,400      97,200      41,100      77,400  (I)  (I) 

numtiititlip  lil.ilfiti 41,10-12,14-17,  (2)  (2)       31,000       31,3)0      43,400      92,100      11,700      54,500      43,200      74,400      13,900      44,100      77,700      04,000 

40-47,72-73, 
004-47,011 

IlltflbltlH  It  tin  •'  (NOin 
(lllli  II  IMfelt  If   Mll.Tltt) 

In.  tin  500 11,400      12,000       11,40)      25,200      32,40)  34,10)  40,500  43,20)  44,700  47,000  53,900  54,300  50,40)  47,000 

500  tl  HI 

1,000  ti  1,111 27,20)       29,100       21,100      33,700      10,40)  11,700  11,800  31,400  54,100  44,100  70,200  41,400  77,0)0  15,500 

5,000  tl  0,000 34,700       3I,)0)  30,0)0  55,3)0  40,300  41,40)  92,200  54,100  71,400  13,700  14,100 

11,000  ti  21,101 31,400       31,70)      41,10)                     40,70)  51,00)  53,700  37,500  43,50)  70,40)  14,100  14,200  10,000  17,200 

45,0)0 

25,00)  it  mm 43,400  72,700  74,400  12,70)  00,000  N,0M  14,200  103,000  117,240  120,304 

litii    Tli  imOii  il  lill-llH-inl.iliit  HI  itlnlliti  nl  iiflniti  ml  ti  iitluti  Hi  tut  pit  III  ittntlit  it  iiflnit  li  III  itllMitK  i.ii  if  III  iMliti  it  III  itinllili  ill  niiiiiti  rtpirttl  lit 
ti  In  ciiiicitlvt  Mitt.    Till  iMlit  li  tin  llvlitl  liti  titil,  lltlllt-rllt,  III  tiptiiltirti,  nl  III  tills  il  itttlkit.i  tl  til  lltlilf  pnr. 

(II   lit!  !■>■  till  lltkkll!   tl  Kill  IlKlllll)   ipitltllll  II    IliMlul    IMllll.l. 

(I)  111.  In.  I.n  »tlllll  lit  ti  liiitltln  il  50  litml  it  utl. 

(II  mill  mi,  lilitu  ninth,  SIC  21,  m  liclilil  ill!  'libit  unlitUtlii  lilnttlti.' 

(2i  ait  itt.niiit  ..mill,  lit  iitiiiii  ii  titii.  in  piitii  iiin. 

13)  liclilil  Ii  III  itltt  MiatittiilM  pup. 

(II  liii  nt  til.litil  it  till  lull  prior  ti  1172. 

(31  liti  nt  tllllltll  it  lilt  li.tl  prln  ti  1177. 

(il  liclilil  li  II.  libit  iliittkil  nilpaiit  ir.it 


IMS 

ION 

INS 

lilt 

INT 

0114,400 

•125,340 

4131,100 

1130,500 

1151,700 

(II 
(1) 
(II 
(1) 

101,10} 

(II 
(1) 

115,100 

(1) 

112,500 

(II 

(II 

114,30) 

(1) 

114,300 

(1) 
(II 

(S) 

(1) 

111,004 

141,110 

(I) 

17,5)0 

0) 

133,10) 

123,100 

113,100 

(1) 

132,000 
(1) 
(!) 

144,404 
(!) 
II) 

111,104 
111,100 
M,4M 

143,000 
(1) 
(1) 

(1) 

73,404 

(1) 

133,500 

(1) 
(1) 
(1) 
(1) 

(1) 
(1) 
(1) 
(1) 

(1) 

(1) 

111,10) 

(II 

240,000 
(!) 

111,2)0 
(II 

(!) 
(II 

(1) 
100,70) 

(1) 
121,200 

(!) 

132,200 

(1) 
134,104 

(!) 
147,700 

111,440 

120,100 

112,100 
121,104 

(1) 
(!) 

14,0)1 
(1) 

(1) 
(II 

(!) 
(1) 

(!) 
(1) 

(!) 
102,700 

(1) 

100,200 

113,704 

121,404 

129,400 

111,000 

122,010 

109,304 
131,10) 

(1) 

134,100 

(1) 

137,700 

13,10) 
124,500 

103,1)0 
120,104 

(1) 
(II 

100,340 
(1) 

111,101 
(1) 

(1) 
(1) 

(1) 
(1) 

(II 

(1) 

177,700 

117,20) 

101,700 

211,400 

223,100 

(!) 

(1) 

114,2)4 
149,344 

(1) 

131,104 

(II 
117,4)0 

(I) 
151,500 

(1) 

110,000 

(31 

II4,0N 

122,000 

(1) 

114,40) 

•3,204 

(1) 

(1) 

(!) 

(1) 

141,100 

(1) 

(!) 

(1) 

(1) 

01,500 

05,100 

(1) 

01,000 

(1) 

111,104 

(3) 

17,104 

(1) 

11,400 

41,400 

12,700 
N.400 

104,000 

42,000 

03,100 
17,400 
120,100 
125,100 

(1) 

(S) 

17,100 

121,400 

111,000 

77,100 
101,(40 
105,20) 
111,40) 
120,0)0 

71,100 
14,50) 

102,5)0 

121,500 
143,00) 

139,  IN 

115,000 

134,460 

151,500 

110,100 

Jiturf 
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Table  B-47.  Cost  per  R«D  scientist  ir  engineer(l)  by 

industry  and  size  if  cenpany.  1987 


Cotpanies  mth  tottl  etploytent  of— 


Iaiastry 


Total* 


Foo4,  kindred,  and  tobacco  products. * 
Textiles  and  apparel 

luaber,  toed  products,  and  furniture. 

Paper  and  allied  products 

Chemicals  and  allied  products*.. 


Industrial  cneiicals* 
Drugs  and  lediciies.. 
Other  cneiicals 


Petroleui  refining  and  extraction* 

Rubber  products 

Stone,  clay,  and  glass  products*. * 
Pritary  ie tal s 


Ferrous  totals  and  products-. •• 
Nonferrous  totals  and  products- 


Fabricated  total  products 

Machinery 

Office,  cotputiig,  and  accounting  machines* 
Other  tachinery,  except  electrical 


Electrical  equipment- 


Radio  and  TV  receiving  equiptent* 

Cottunication  equiptent ■■ 

Electronic  cotponents 

Other  electrical  equiptent 


Transportation  equiptent* 


SIC  code 

Total 

less  than 
500 

500  to 
999 

1,000  to 
4,999 

5,000  to 
9,999 

10,000  to 
24,999 

25,000  or 
tore 

1134,700 

148,400 

(0) 

87,500 

(D) 

132,900 

176,400 

188,000 
45,900 
30,300 

229,200 
51,700 

194,500 

(S) 

(D) 

59,200 

92,300 

94,900 

1102,500 

148,100 
217,400 
101,700 
81,800 
134,500 

1124,300 

271,000 

76,800 

(D) 

64,700 

122,300 

1145,000 

99,200 
70,400 
107,400 
114,200 
153,500 

$160,600 

(S) 
102,900 
(D) 
(D) 
(S) 

20,21 

22,23 

24,25 

26 

28 

281-82,286 

283 

284-85,287-89 

163,000 
(D) 
(D) 

90,000 
45,200 
50,900 

87,200 

105,700 

95,000 

177,500 
147,200 
101,700 

106,900 

136,200 

0 

286,000 
144,900 
129,500 

(S) 
(D) 
(0) 

13,29 
30 
32 
33 

209,800 
(D) 

119,200 
<D) 

37,200 

59,200 

105,800 

47,100 

(D) 

81,400 

(S) 

127,900 

84,300 
56,300 
67,300 
93,000 

258,500 
(S) 
(D) 

165,900 

(D) 

129,500 
135,900 
121,400 

229,600 
(D) 
(D) 
(D) 

331-32,3398-99 
333-36 

(D) 
136,900 

26,400 
107,100 

254,900 
73,100 

103,700 
89,000 

(D) 
(D) 

82,700 
159,800 

(D) 
(D) 

34 
35 

86,800 
(D) 

72,800 
63,000 

75,900 
138,100 

96,200 
103,800 

(D) 
91,300 

96,800 
(D) 

(D) 
160,700 

357 
351-56,358-59 

(D) 
100,200 

38,800 
81,600 

158,100 
119,300 

103,700 
104,100 

(D) 
<D) 

(D) 
141,300 

(D) 
(D) 

36    122,900    82,900    91,700 


95,100 


(S) 


148,100    131,400 


365 

105,900 

68,000 

(D) 

69,800 

0 

(D) 

0 

366 

128,100 

72,100 

75,400 

101,500 

85,100 

178,100 

131,400 

367 

(D) 

100,300 

(D) 

94,700 

(S) 

(D) 

(D) 

-64,369 

(D) 

66,500 

87,300 

88,600 

(S) 

167,100 

(D) 

37    187,200 


88,000    114,000 


98,000 


(S)    185,800 


(D) 


Rotor  vehicles  and  totor  vehicles  equiptent. 

Other  transportation  equiptent 

Aircraft  and  tissiles 


Professional  and  scientific  instruments. 


Scientific  and  techanical  measuring  instruments. 
Optical,  surgical,  photographic,  and  other 
instrutents 


I  Other  tanufacturing  industries* 
Mttmanufacturiag  industries..*. 


371 

373-75,379 

372,376 

(D) 

(S) 

188,000 

(D) 
(D) 
(D) 

105,800 

110,400 

(D) 

96,100 
145,900 
94,700 

72,500 
(D) 
(D) 

169,900 
101,200 
259,300 

<D) 

0 

186,800 

38 

116,600 

65,400 

(S) 

89,800 

110,200 

88,800 

(S) 

381-82 

(D) 

57,500 

(S) 

91,000 

116,700 

(D) 

(D) 

383-87 

(D) 

77,200 

(S) 

88,900 

109,500 

(D) 

(D) 

27,31,39 

,10-12,14-17, 

40-67,72-73, 

806-07,891 

(D) 
94,600 

30,300 
84,800 

24,800 
104,000 

65,600 
98,900 

(0) 
139,800 

83,400 
96,800 

0 
(S) 

(1)  See  tote  on  table  B-46- 

(D)  Data  have  been  withheld  to  avoid  disclosing  operations  of  individual  companies. 

(S)  Data  have  been  withheld  due  to  itputatitn  if  50  percent  or  tore* 

SOURCE:  National  Science  fomdation,  SRS 
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"Vaklt  1-50-    141  tciittiiti  ill  fi|iliiri  pir  1,000  fipliyiti  ky  iiliitry 
ui  tin  it  ihmiii    I1M,  1H3,  IH7,  l»72,  ul  1174-17 

Itrflltry  e»4  lilt  If   (Mtliy  HC  till 

tiltrititlea  Or  liliitry 


in*   IH3   IH7   1172   1074   1073   1070   1077   1071   1070   IOM   1011   1012   1083   1084   1065   1084 


tital.... 21 

Fh4,  kiilrtl.ail  iikiici  »n4icti(l) 20,21  t 

Tutilii  ii*  apianl 22,21  I 

Itaktr,  «»4  trtlicti,  u4  firaitari 24,2)  S 

Pittr  n4  ||1)|4  yri4icti 20  0 

Cltoicilt  u4  (Illi4  irelicti 21  30 

liiutritl  cOioicili ».•••  2ll-t2,2t4  42 

lri|i  h4  0i4i(lill 213  44 

ttkir  ittaicall 204-05,707-00  M 

•ilrtleu  retitiif  u4  titractiei 13,20  13 

ttkktr  onltcti W  10 

Stm,  cliy,  ill  flail  trt4tcti 32  (2) 

triuri  Mtili 33  3 

Firrin  Mtiii  aa4  rnlicti 331-32,3308-00  4 

Intnnn  mUIi  ti4  yniicti 333-34  4 

Fakricatri  wtil  fro4iltl 34  14 

lackieary 33  22 

ttfict,  caaeatiaa.,  n4  ictiiitlie.  uckian ••••  337  (3) 

tUir  sackitiry,  trait  ilictrlul 331-34,350-50  (4) 

Electrical  ttaisant 34  43 

lilii  ill  TV  rtciiiiil  Mutant 343  (3) 

CMMiicitiM  eoiipent • • 344 

32 

[litlriiic  cmoiiiiIi 347 

Olkir  lllttriul  «u»*tit 34I-M.340  37 

TraaiitrUtiti  i|iii«it • 37 

lotir  vikiclit  ui  Mtir  vihicln  eotiteeit 371 

14 

Attn  triiiiirtitin  iiiiiMit 373-73,370 

lircraft  aa4  eiliiltl 372,374  72 

frttiuiiiil  m4  scientific  uitrutiti. 31  44 

tcinlific  ui  eickuical  Malarial,  Uitrutiti —  381-82  37 
Ooticil,  lireicil,  ekeieiraykit,  ill  itkir 

uitrutiti 383-87  33 

fttir  aaaifacterit|  iiliitrm 27,31,30 
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letei  Tti  aaakir  of  141  iiintiiti  u4  itfitiiri  (or  1117  it  4tri«i4  Of  41«14ii|  Ikt  iritkaitic  »u  tl  tcltititti  ui  tiintiri  tarliyil  ii  Jattary  1017  u4  Jitury  ION  ky  tie  lukir 
•f  lif  liym  it  til  activities  it  hrck  1087.  Siiilir  iricottrii  aire  ni4  it  ttrliir  yuri  ticett  1047-40  it  akick  4tlt  acre  4iri«t4  ky  4iii4ii|  airktr-ytari  tl  111  tciittiiti 
ui  it|ittiri  lie  Ikt  yttr  ky  hrck  eatliyetat  litirti* 

Itiuiittclirlii  li4tilriii  art  Itcli4t4  it  Ikt  calctlatitii  ftr  1051-83. 

(1)  lata  km  kiet  aitkke)4  4»  It  iafitaliat  tf  30  tmiit  tr  (tro- 
ll) Until  1084,  ttkiict  triiicti,  IIC  21,  aat  licliiil  aitk  'ttker  Mittiitariif  ■■•■itritt.' 

(2)  tat  tetirttily  availikli  kit  itclt4i4  it  tttil-  let  fettral  utii. 

(3)  liti  nt  tittlltei  at  tkii  lava]  trior  tt  tki  1072  itrviy. 

(4)  liti  lit  Ukilitil  at  tkii  livil  trior  It  tki  1077  itniy. 

(5)  Jidiiil  it  tki  itkir  ilictrical  iiniitit  trial  fir  1056-43. 

MUKli  katiiul  Scitact  (...nt.. i,  US 
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Table  B-52.  Percent  of  eiployient  of  RiD-perfoning  coipanies 
ranked  by  size  of  total  R4D  funds:  1984-87 


1984 


1985 


1986 


1987 


Coipanies 


First  4  (1-4) 

Next  4  (5-8) 

Next  12  (9-20) 

Next  20  (21-40) — 
Next  60  (41-100)... 
Next  100  (101-200). 
Next  200  (201-400). 


8 

8 

7 

7 

3 

4 

4 

4 

6 

7 

5 

5 

9 

7 

6 

6 

10 

11 

9 

8 

13 

12 

7 

7 

15 

15 

10 

10 

SOURCE:  National  Science  Foundation,  SRS 
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section  c 


industry-administered 
federally  funded  research 
and  development  centers 


Supported  by  the  Department  of  Energy: 

Bettis  Atomic  Power  Laboratory 
Westinghouse  Electric  Corporation 
s  Pittsburgh,  Pennsylvania 

Hanford  Engineering  Development  Laboratory 
."Westinghouse-Hanford  Corporation 
Richland,  Washington 

.  Idaho  National  Engineering  Laboratory 
EG&G  Idaho,  Inc.;  Exxon  Nuclear  Idaho  Company; 
Argonne  National  Laboratory,  West;  Westinghouse 
Electric  Corporation  Idaho  Falls,  Idaho 

Knolls  Atomic  Power  Laboratory 
General  Electric  Company 
Schenectady,  New  York 


Oak  Ridge  National  Laboratory 
Martin  Marietta  Corporation 
Oak  Ridge,  Tennessee 

Sandia  National  Laboratories 

Western  Electric  Company,  Inc. — Sandia  Corporation 

Albuquerque,  New  Mexico 

Savannah  River  Laboratory 

E.I.  duPont  de  Nemours  &  Company,  Inc. 

Aiken,  South  Carolina 

Supported  by  the  National  Institutes  of 
Health,  Department  of  Health  and  Human 
Services: 

Federick  Cancer  Research  Facility 
Program  Resources,  Inc. 
Frederick,  Maryland 
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NATIONAL    SCIENCE    FOUNDATION 
WASHINGTON.  D  C         20550 


nsf 


OFFICE  OF  THE 
DIRECTOR 


Dear  Respondent: 

The  National  Science  Foundation  requests  your  company's 
participation  in  its  1987  Survey  of  Industrial  Research  and 
Development  by  completing  the  enclosed  questionnaire  and 
returning  it  to  the  U.S.  Bureau  of  the  Census. 

This  annual  survey  is  the  only  source  of  detailed  information  on 
U.S.  industrial  firms'  performance  of  research  and  development, 
which  accounts  for  approximately  7  0  percent  of  total  U.S.  R&D 
expenditures.   It  is  important,  therefore,  that  data  from  your 
company  are  included  so  that  the  survey  results  will  be  accurate 
and  complete.   If  your  records  do  not  contain  the  information 
requested  for  one  or  more  of  the  data  elements,  it  is  important 
that  you  provide  estimates.   Your  estimates  are  adequate 
substitutes  for  actual  data  as  long  as  they  are  consistent  from 
year  to  year  and  are  based  on  reasonable  assumptions.   If  you 
have  not  done  so  already,  you  may  wish  to  ask  your  company's 
chief  official  responsible  for  research  and  development  to  assist 
you. 

Your  company's  responses  are  kept  confidential — the  Foundation 
receives  the  data  from  the  Census  Bureau  only  after  they  have 
been  aggregated  by  individual  industries.   Inquiries  regarding 
the  conduct  of  the  survey  should  be  directed  to  the  U.S. 
Department  of  Commerce,  Bureau  of  the  Census,  Industry  Division, 
Washington,  D.C.   20233. 

We  appreciate  both  your  past  and  continuing  participation  in  this 
survey.   If  you  would  like  to  receive  the  results  of  this  survey 
or  if  you  have  a  suggestion  for  improving  any  aspect  of  the 
survey,  please  contact  Mr.  William  L.  Stewart,  Division  Director, 
Division  of  Science  Resources  Studies,  Room  L-602,  National 
Science  Foundation,  Washington,  D.C.   20550. 

Sincerely, 


Erich  Bloch 
Director 


RD-1A-L2  (11-5-87) 
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RD-1A-L1  (1987) 

(7-6-87) 


UNITED  STATES  DEPARTMENT  OF  COMMERCE 
Bureau  of  the  Census 

Washington,  D.C.    20233 

OFFICE  OF  THE  DIRECTOR 


FROM  THE  DIRECTOR 
BUREAU  OF  THE  CENSUS 

The  Bureau  of  the  Census  conducts  the  "Survey  of  Industrial  Research  and  Development"  under 
sponsorship  of  the  National  Science  Foundation.  These  measures  of  research  and  development 
expenditures  by  industry  are  important  in  analyzing  and  forecasting  long-term  economic  growth, 
investigating  productivity  determinants,  formulating  tax  policy  recommendations,  and 
comparing  individual  research  performance  against  industry  averages.  Once  every  5  years  a  new 
sample  of  firms  is  selected  to  rotate  respondent  reporting  burden  and  to  ensure  an  accurate 
representation  of  all  the  firms. 

We  have  selected  your  firm  for  our  1 987  survey  panel.  We  have  enclosed  copies  of  Form  RD-1  A, 
"Survey  of  Industrial  Research  and  Development  During  1 987,"  and  a  letter  from  the  National 
Science  Foundation  that  emphasizes  the  survey's  importance.  The  1 987  report  on  Form  RD-1  A 
should  cover  your  entire  domestic  company. 

This  report  is  authorized  by  law  (Title  1 3,  United  States  Code).  Item  2  and  Columns  2  and  4  of 
Item  4A  are  part  of  the  basic  statistical  program  of  the  Bureau  of  the  Census  for  manufacturing 
companies,  and  reporting  of  these  items  is  mandatory.  Response  to  the  remainder  of  the 
inquiries  is  voluntary;  however,  your  cooperation  is  needed  to  make  the  results  of  the  survey 
comprehensive  and  accurate.  By  Section  9  of  the  same  law  (Title  1 3),  your  report  to  the  Census 
Bureau  is  confidential.  It  will  be  seen  only  by  sworn  Census  Bureau  employees  and  used  only  for 
statistical  purposes.  The  law  also  provides  that  copies  retained  in  your  files  are  immune  from 
legal  process. 

We  thank  you  for  your  cooperation  in  this  survey.  Requests  for  copies  of  the  resulting 
publication  or  any  questions  concerning  the  survey  should  be  directed  to  Patricia  Garner  of  our 
Industry  Division  on  (301)  763-5598. 

Sincerely, 


v        inuM  r*    i/camc 


JOHN  G.  KEANE 
Enclosures 
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RD-1    (I)  U.S.  DEPARTMENT  OF  COMMERCE 

7  30-87)  BUREAU  OF  THE  CENSUS 

COLLECTING  AND  COMPILING  AGENT  FOR 

THE  NATIONAL  SCIENCE  FOUNDATION 

WASHINGTON,  DC.  20233 

INSTRUCTIONS  FOR  SURVEY  OF  INDUSTRIAL  RESEARCH 
AND  DEVELOPMENT  DURING  1987 

Outline  of  instructions 

GENERAL  Page 

Information  about  reporting      2 

Companies  reporting  in  survey  for  the  first  time 2 

Preposted  figures 2 

Revision  of  figures 2 

Coverage  —  reported  unit;  period,  geographic  area 2 

Section  I  -  GENERAL  COMPANY  DATA 2 

Item  1  —  Sales  and  Employment  for  Company 2 

Section  II  -  RESEARCH  AND  DEVELOPMENT  PERFORMED  WITHIN 

THE  COMPANY  IN  THE  UNITED  STATES 2 

Item  2  —  Research  and  Development  Expenditures 2 

Item  3  —  Research  and  Development  Scientists  and  Engineers 3 

Item  4  —  Costs  Incurred  for  Research  and  Development  Performed  Within  the  Company  by  Major  Type 

and  Source  of  Funds 3 

Types  of  Research 4 

Item  4A  —  Basic  Research 4 

Item  4B1   —  Applied  Research .  4 

Item  4B2  —  Development 4 

Source  of  Funds 4 

Item  4  —  Column  2,  Federal 4 

Item  4  —  Column  3,  Company  and  Other 4 

Item  4E  —  Company  and  other  Funds,  except  Federal,  Budgeted  for  the  Year  1 988 4 

Item  5  —  Costs  Incurred  for  Federal  Research  and  Development  by  Principal  Agency 4 

Item  6  —  Costs  Incurred  for  Research  and  Development  Performed  Within  the  Company  by  Major 

Type  of  Expense 4 

Item  7  —  Fields  of  Basic  Research 5 

Item  8  —  Applied  Research  and  Development  by  Product  Group 5 

Item  9  —  Cost  of  Research  and  Development  Performed  Within  the  Company,  by  State  . 7 

Item  10  —  Research  and  Development  by  Functional  Category 7 

Item  1 1  —  Product  Versus  Process  Applied  Research  and  Development 8 

Item  1 2  —  Long  Versus  Short  Term  Research  and  Development  Costs 8 

Section  III  -  REPORTING  OF  RESEARCH  AND  DEVELOPMENT  PERFORMED  OUTSIDE 

THE    COMPANY 8 

Item  1 3  —  Total  Company  Funds  Spent  for  Research  and  Development  Activities  Performed  Outside 

the  Company  Within  the  United  States 8 

Item  14  —  Total  Company  Funds  Spent  for  Research  and  Development  Activities  Performed  by 

Foreign  Subsidiaries  Outside  the  United  States 8 
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GENERAL 


►  Section  !  -  GENERAL  COMPANY  DATA 


Estimates  Are  Acceptable  —  Reporting  on  this 
form  may  require  using  informed  estimates  in 
answering  some  of  the  questions.  These  estimates 
are  satisfactory  if  they  are  sufficient  to  develop  both 
meaningful  totals  and,  especially,  measures  of 
change  from  year  to  year.  Direct  any  questions 
regardim  this  form  to  the  Bureau  of  the  Census, 
ATTN:  Industry  Division,  Washington,  D.C.  20233, 
or  call  (301)  763-5598. 

Additional  Forms  —  Photocopies  of  this  form  are 
acceptable.  If  you  require  additional  copies  of  the 
form,  write  to  the  Bureau  of  the  Census,  1 201  East 
Tenth  Street,  Jeffersonville,  Indiana  47132. 

Companies  Reporting  in  Survey  for  the  First 
Time  —  Companies  which  did  not  report  in  the 
1 986  survey  are  asked  to  provide  figures  for  both 
1 986  and  1 987.  If  the  company  had  no 
expenditures  for  research  and  development, 
complete  only  Item  1 .  Enter  "No  R&D"  in  the  space 
for  remarks  on  page  3  of  the  form,  sign  and  return 
the  form. 

Figures  for  Earlier  Years  are  Preposted  on  the 
Form  —  If  your  company  reported  for  1 986,  entries 
from  that  form  have  been  copied  on  the  present 
form.  Please  describe  in  the  "Remarks"  section 
(page  3  of  the  form)  the  reasons  for  any 
substantial  increases  or  decreases  in  the  1987 
figures  entered  on  this  form  when  compared  to 
corresponding  1986  figures.  Examples  of  such 
reasons  are  new  government  contracts, 
acquisitions  and  disposals,  revised  accounting 
method  etc.  If  you  acquired  or  disposed  of  a  unit 
performing  an  important  amount  of  research  and 
development  during  the  2-year  period,  please 
identify  the  unit  in  remarks,  and  give  the  total 
amount  of  research  and  development  accounted  for 
by  such  unit. 

Revision  of  Earlier  Year  Figures  —  The  1 986 

figures  should  be  revised  if  necessary  to  assure 
comparability  with  1 987  data.  Please  explain  in 
remarks  any  significant  change  made  in  the  1 986 
figures.  If  no  entries  have  been  entered  in  the  1 986 
column,  please  fill  in  the  figures  for  both  years. 

Certain  items  on  this  1 987  form  are  asked  only  every 
other  year,  and  consequently  no  prior-year  figures 
appear  in  the  1 986  column.  The  figures  your  company 
reported  in  1 985  for  these  items  are  preposted, 
however,  solely  to  assist  you  in  reporting  for  1 987, 
and  you  are  not  required  to  make  revisions  in  the  1 985 
data. 

Report  for  Your  Entire  Company  —  Research  and 
development  (R&D)  activities  for  your  entire  domestic 
company  should  be  reported,  including  ali 
subsidiaries,  divisions,  etc. 

Period  Covered  by  Report  —  The  figures  reported 
should  cover  the  calendar  year  if  possible.  Fiscal  year 
data,  however,  are  acceptable  for  all  items  except 
employment.  Please  report  employment  figures  (Item 
1 B  and  Item  3)  for  the  specific  period  identified  in  each 
of  the  items  mentioned. 

Geographic  Area  Covered  —  The  data  relate  to 
business  firms  which  operate  one  or  more 
establishments  in  one  or  more  of  the  50  States  or  the 
District  of  Columbia. 
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►  Item  1  —  Sales  and  Employment  for  Company 

►  Item  1 A  —  Net  Sales  —  Report  the  net  sales  and 
receipts  of  this  company  and  its  subsidiaries  to 
customers  outside  the  company,  including  sales  of, 
products  and  services  to  otner  companies, 
individuals,  U.S.  Government  agencies,  foreign 
customers;  etc.  Include  transfers  to  foreign 
subsidiaries.  Exclude  domestic  intra-company       » 
transfers  and  sales  by  foreign  subsidiaries.  The 
reported  figures  should  represent  value  f  .o.b.  plant 
after  discounts  and  allowances  and  should  exclude; 
freight  charges  and  excise  taxes. 


►  Item  1 8  —  Employment  —  Report  the  number  of 


i 


l 


pay  penc_ 

1 987.  This  figure  would  be  the  same  as  that  showr 

by  the  company  in  Item  1 4  of  Treasury  Form  941 ,  ii 

the  company  filed  one  Form  941  for  the  entire 

company. 

Section  II  -  RESEARCH  AND  DEVELOPMENT! 
PERFORMED  WITHIN  THE  COMPANY  IN  THI 
UNITED  STATES 

Item  2  —  Research  and  Development 
Expenditures 

Definition  of  Research  and  Development 

Research  and  development  includes  basic  and  appl 
research  in  the  sciences  and  in  engineering,  and 
design  and  development  of  prototype  products  anc 
processes.  For  the  purposes  of  this  questionnaire, 
research  and  development  includes  activities  carrK 
on  by  persons  trained,  either  formally  or  by 
experience,  in  the  physical  sciences  including  rela 
engineering,  and  the  biological  sciences  including 
medicine  but  excluding  psychology,  if  the  purpose!} 
such  activity  is  to  do  one  or  more  of  the  following 
things: 

1 .  Pursue  a  planned  search  for  new  knowledge, 
whether  or  not  the  search  has  reference  to  a  speciljRi 
application. 

2.  Apply  existing  knowledge  to  problems  involveclg 
the  creation  of  a  new  product  or  process,  includin 
work  required  to  evaluate  possible  uses. 

3.  Apply  existing  knowledge  to  problems  involve^ 
the  improvement  of  a  present  product  or  process 


Research  and  development  includes  the  activities 
described  above  whether  assigned  to  separate  R& 
organizational  units  of  the  company  or  carried  on  bjfct 
company  laboratories  and  technical  groups  not  pa 
an  R&D  organization.  Reporting  the  R&D  activitie 
such  latter  groups  may  require  the  use  of  estimat 
for  some  of  the  questions. 


Activities  to  be  Excluded  from  Research  and 
Development  —  Research  and  development  for 
purposes  of  this  survey  excludes  capital  expenditi 
routine  product  testing,  research  in  the  social 
sciences  or  psychology,  or  other  nontechnologicaj^ 
activities  or  technical  services.  Please  exclude 
geological  and  geophysical  exploration  activities; 
include,  however,  the  research  and  development 
conducted  in  support  of  such  activities,  such  as  trfl^ 
development  or  improvement  of  techniques  and 
processes. 


Page  2 


ec;s 

'it; 

0, 


nfa 


lore  specifically,  exclude  from  research  and 
i;velopment  such  nontechnological  activities  as 
jarket  research,  including  statistical  surveys,  market 
svelopment,  economic  research,  and  legal  work  in 
>nnection  with  patent  applications  and  litigation  and 
e  sale  or  licensing  of  patents. 
* 

so  exclude  from  research  and  development  such 
chnical  services  as:  quality  and  quantity  control 
sts  and  analyses;  trouble-shooting  in  connection 
th  breakdowns  in  full-scale  production,  including 
ated  analytical  work;  work  required  for  minor 
aptations  of  a  specific  product  to  meet  the 
:juirements  of  a  specific  customer,  including 
ftallation  and  servicing  in  a  customer's  plant; 
gineering  and  other  technical  services  furnished  in 
cordance  with  agreements  to  licensees  outside  the 
r^oany;  aid  furnished  by  the  R&D  organization  to 
mufacturing  divisions  to  enable  them  to  operate  in 
cordance  with  previously  determined  formulas, 
jndard  practice  instructions,  or  finished  product 
jcifications;  technical  plant  sanitation  control;  aid 
nished  to  develop  advertising  programs  and  to 
>mote  or  demonstrate  new  products  or  processes, 
(luding  the  cost  of  material  furnished  for  trial  or 
jponstration;  assistance  in  preparation  of  speeches 
'J  publications  for  persons  not  engaged  in  research 
Id  development;  and  experimental  work  performed 
■the  request  of  the  patent  division  to  provide 
prmation  needed  during  the  prosecution  of  a  patent 
Ration. 

m  3  —  Research  and  Development  Scientists 
i' Engineers  —  Scientists  and  engineers  are 
ined  for  this  survey  as  all  persons  engaged  in 
antific  or  engineering  work  at  a  level  which  requires 
lowledge  of  physical  or  life  sciences  or  engineering 
nathematics  that  is  equivalent  at  least  to  that 
uired  through  completion  of  a  4-year  college 
irse  with  a  major  in  these  fields,  regardless  of 
ether  they  actually  hold  a  college  degree  in  the 
d. 

"figure  on  R&D  scientists  and  engineers  will  be 
ained  primarily  from  two  sources: 

'&  Records  on  the  number  of  scientists  and  engineers 
gned  to  research  and  development.  This  source  is 
sfactory  when  the  scientists  and  engineers  are 
signed  to  research  and  development  on  a  full-time 
n?  is  (i.e.,  no  more  than  5  percent  of  their  time  is 
it  on  non-research  and  development).  Thus,  for 
ipany  laboratories  performing  only  research  and 
«i  slopment,  report  the  number  of  scientists  and 
s.  heers  on  the  rolls  in  January.  For  other  situations, 

source  2. 
es 

R&pgures  on  the  proportion  of  total  work  time  of 
mfitists  and  engineers  that  is  devoted  to  research 
paiabvelopment.  For  example,  if  the  engineering 
feprtment  of  a  manufacturing  plant  had  60 
atefritists  and  engineers  in  January  1 988  and  one- 
th  of  the  scientists'  and  engineers'  time  during 
month  was  charged  to  R&D  projects,  the  figure 
he  number  of  R&D  scientists  and  engineers 
ided  for  that  unit  would  be  1  5. 


at 


irate  figures  are  requested  on  the  number  of 
itists  and  engineers  working  on  Federal  R&D 
sets,  and  company  and  other  R&D  projects, 
re  R&D  work  for  the  Government  and  for  the 
Dany  is  performed  by  the  same  group  of  scientists 
engineers,  distribute  the  total  number  of  such 
Jtists  and  engineers  according  to  the  program, 
ral  or  company,  for  which  the  R&D  work  was 
>rmed. 
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Item  4  -  Costs  INCURRED  FOR  RESEARCH  AND 
DEVELOPMENT  PERFORMED  Within  the 
Company  by  Major  Type  and  Source  of  Funds  — 

Include  all  costs  incurred  to  support  research  and 
development  including  R&D  depreciation  and 
overhead  but  excluding  R&D  capital  expenditures.  If 
you  perform  research  and  development  for  others  on 
contract,  report  the  total  charged  for  the  work 
performed,  including  profit. 

Include  in  R&D  expenditures  the  full  cost  of  all 
research  and  development  performed.  Do  not  net  your 
R&D  expenditures  by  the  amount  of  royalties  received 
from  either  non-company  organizations  or  company 
units,  or  the  credits  received  for  R&D  work  charged  or 
"sold"  to  other  units  of  the  reporting  company  or  to 
outside  organizations. 

The  relevant  costs  for  research  and  development 
usually  include  but  are  not  limited  to  the  elements 
listed  below: 


1 .  Wages,  salaries,  and  related  costs;  materials  and 
supplies  consumed  (or  purchased,  if  consumption 
figures  are  not  available);  costs  of  computer  software 
used  in  R&D  activities,  utilities,  such  as  telephone, 
telex,  electricity,  water,  gas,  and  fuel;  books  and 
periodicals;  travel  costs  and  professional  dues. 


2.    Property  taxes  and  other  taxes  (except  income 
taxes)  incurred  on  account  of  the  R&D  organization  or 
the  facilities  which  the  R&D  organization  uses; 
insurance  expense;  maintenance  and  repair,  including 
the  maintenance  of  buildings  and  grounds; 
depreciation  on  buildings,  equipment,  and  vehicles; 
and  rentals,  if  any  facilities  are  leased. 


3.   Company  overhead.  Estimate  a  fair  share  of  the 
cost  of  any  functions  which  support  R&D  activities. 
The  basis  and  method  of  estimating  overhead  costs 
will  depend  upon  company  practice.  Be  sure  that  the 
company  figures  include  an  allowance  for  overhead. 
Items  normally  covered  in  overhead  include  the 
following:  personnel;  accounting;  procurement  and 
inventory,  including  purchasing,  storage, 
transportation,  control  of  materials  and  supplies,  etc.; 
other  services,  including  legal  and  public  relations; 
and  salaries  and  related  costs  of  research  executives 
not  on  the  payroll  of  the  R&D  organization. 


Types  of  Costs  to  be  Excluded  from  Research  and 
Development  Performed  Within  the  Company  — 

Exclude  capital  expenditures,  royalties  paid,  patent 
expense,  income  taxes,  and  interest;  the  portion  of 
company-held  R&D  contracts  which  were 
subcontracted  to  R&D  organizations  outside  the 
reporting  company;  and  income  from  the  sale  of 
products  manufactured  in  the  R&D  organization  if 
these  were  sold  to  bonafide  customers.  Also  exclude 
the  cost  of  research  and  development  performed  for 
the  company  by  noncompany  R&D  organizations  of 
any  kind.  (All  work  that  was  done  for  your  laboratories 
and  other  technical  units  by  noncompany 
organizations  which  are  not  R&D  organizations— for 
example,  model  construction  by  a  noncompany  model 
shop— is  to  be  included  as  a  purchase  of  equipment, 
material,  or  supplies  for  the  company  research 
organization  rather  than  as  subcontracted  research 
and  development.)  Exclude  fellowships,  grants,  and 
gifts  to  promote  research  and  development  or  the 
study  of  science  and  engineering. 
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Methods  of  Estimating  Research  and 
Development  Expenditures  by  Type  -  (Basic, 
Applied,  and  Development)  -  If  your  company  does 
not  keep  records  that  meet  or  can  be  allocated  to 
these  specific  categories,  estimate  by: 

1     Isolating  the  projects  that  clearly  fall  in  the 
development  category.  If  your  company  fabricates 
products,  such  development  activity  will  include  the 
design,  construction,  and  testing  of  prototypes  and 
models.  Some  defense  contracts  typically  call  for 
several  test  models.  If  your  company's  research  and 
development  frequently  involves  the  development  of 
a  "process"  as  in  chemicals  and  petroleum,  such 
development  activity  would  include  operations 
beyond  the  bench  scale,  primarily  the  design  and 
operations  of  pilot  plants  or  semiworks. 

2.  Isolating  the  organizational  units  which  have 
R&D  activities  that  can  be  readily  classified,  based  on 
the  function  assigned  to  the  unit.  If  R&D  work  is  done 
in  production  units  as  well  as  in  various  laboratories,  it 
is  generally  of  a  development  type. 

3.  Distributing  the  balance  on  the  basis  of  a  review 
of  individual  projects  or  on  the  basis  of  other 
summaries  of  the  work.  Please  use  the  definitions  for 
basic,  applied,  and  development,  as  given  belcw. 

Types  of  Research 

►  Item  4A  —  Basic  Research  —  Include  the  cost  of 
research  projects  which  represent  original 
investigation  for  the  advancement  of  scientific 
knowledge  and  which  do  not  have  specific  immediate 
commercial  objectives,  although  they  may  be  in  the 
fields  of  present  or  potential  interest  to  the  reporting 
company. 

►  Item  4B1  -  Applied  Research  -  Include  the  cost  of 
research  projects  which  represent  investigation 
directed  to  discovery  of  new  scientific  knowledge  and 
which  have  specific  commercial  objectives  with 
respect  to  either  products  or  processes.  Note  that  the 
chief  difference  between  this  definition  of  applied 
research  and  the  definition  of  basic  research  is  in 
terms  of  the  objectives  of  the  reporting  company. 

>■  Item  4B2  —  Development  —  Include  the  cost  of 
projects  which  represent  technical  activity  concerned 
with  nonroutine  problems  encountered  in  translating 
research  findings  or  other  general  scientific 
knowledge  into  products  or  processes.  Exclude 
routine  technical  services  to  customers  or  other  items 
excluded  from  the  definition  of  total  research  anc 
development  as  explained  in  item  2  above. 

Types  of  Activity  Included  in  Development  — 

Include  the  design  and  operation  of  pilot  plants  or 
semiworks  plants  as  long  as  the  principal  purposes  are 
to  obtain  experience  and  to  compile  engineering  and 
other  data  to  be  used  in  such  tasks  as  evaluating 
hypotheses,  writing  product  formulas,  establishing 
finished  product  specifications,  designing  special 
equipment  and  structures  required  by  a  process,  and 
prepfaring  operating  instructions  or  manuals.  Also 
include  the  engineering  activity  required  to  advance 
the  design  of  a  product  or  a  process  to  the  point 
where  it  meets  specific  functional  and  economic 
requirements  and  can  be  turned  over  to 
manufacturing  units.  Include  the  design, 
construction,  and  testing  of  preproduction  prototypes 
and  models  and  "engineering  follow-through    in  the 
early  production  phase;  the  development  of  designs 


Types  of  Activity  Excluded  from  Development  — 

Exclude  activities  such  as  toolmaking  and  tool  tryout 
production  of  detailed  construction  drawings  and   ,  | 
manufacturing  blueprints,  and  preproduction 
planning.  \ 

i 

product  or  process,  then  the  work  comes  within  the 
definition  of  research  and  development.  If,  on  the  * 
other  hand,  the  product  or  process  is  substantially 
"set,"  and  the  primary  objective  is  to  develop  marke 
do  preproduction  planning,  or  get  the  production 
process  going  smoothly,  then  the  work  is  no  longer- 
research  and  development. 


It  is  often  difficult  to  decide  when  development  ends 
and  production  begins.  In  general,  if  the  primary 
objective  is  to  make  further  improvements  on  the 


Source  of  Funds  —  Federal  and  Company 


►  Item  4,  Column  2  -  Federal  -  Include  the  cost  of 
work  done  on  Federal  R&D  contracts  or  subcontract! 
and  the  R&D  portions  of  procurement  contracts  and/ 
subcontracts  during  the  year. 

Do  not  include  here,  or  elsewhere  in  the  report,  R&D 
contracts  and  the  R&D  portions  of  procurement  ♦• 
contracts  that  you  subcontracted  to  other  H&u 
organizations.  To  do  so  would  cause  duplication  in  t, 
statistical  totals  derived  from  these  forms,  which 
collect  data  on  work  actually  performed  by  each 
company. 

p,  Item  4,  Column  3  -  Company  and  Other  -  IncU' 

the  cost  of  all  company-sponsored  research  and      -! 
development  performed  within  the  company  as  w„el 
as  the  research  and  development  your  company 
performed  under  contract  from  non-Federal  source*, 
Exclude  the  research  and  development  that  was 
sponsored  by  your  company  but  performed  outside 
the  company. 

►  Item  4E  -  Company  and  Other  Funds,  except  h 
Federal,  Budgeted  for  the  year  1 988  -  Report  tt 
expected  or  estimated  cost  of  company-sponsored? 
other  non-federally  sponsored  research  and 
development  that  will  be  performed  within  the 
company  within  the  50  States  and  the  District  of  Jj 
Columbia. 

►  Item  5  -  Costs  Incurred  for  Federal  Research  c 
Development  by  Principal  Agency  -  Distribute  1 
cost  of  Federal  research  and  development  work  (ite 
4C,  column  2)  by  Federal  agency  -  If  exact  figures 
are  not  available  by  agency,  please  estimate  or 
apportion  according^  the  number  of  scientists  arj< 
engineers  working  on  the  Federal  projects  and/or  tl, 
costs  of  Federal  programs.  > 

>■  Item  6  -  Costs  Incurred  for  Research  and 
Development  Performed  Within  the  Company  I 
Major  Type  of  Expense  -  If  most  research  and 
development  is  performed  in  units  where  summane 
are  regularly  prepared  by  element  of  cost,  base  thj 
breakdown  of  research  and  development  costs  up 
the  records  of  such  units.  If  existing  records  do  nol 
yield  figures  for  this  item,  the  item  may  be  estimate 
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;«^6B  —  Materials  and  Supplies  —  Report  the 
vered  cost  for  all  purchased  materials  consumed, 
ether  received  from  other  companies,  withdrawn 
Ti  inventory,  or  received  from  other  establishments 
lis  company.  Include  ail  work  that  was  done  for 
ir  laboratories  and  other  technical  units  by  non 
,  inpany  organizations  which  are  not  research  and 
'oiopment  organizations  (for  example,  model 
ictruction  by  a  noncompany  model  shop).  Exclude 
chases  from  other  research  and  development 
anizations. 


rri  6C  —  Other  Costs  —  Include  items  related  to 
ir  research  and  development  activities  and  not 
*uded  in  items  6A  and  6B.  Include  utilities,  books 
{i periodicals,  property  and  other  taxes,  and 
npany  overhead. 

itgrn  7  —  Fieids  of  Basic  Research  —  Use  the 

owing  definitions  to  help  you  divide  your 
itpany's  basic  research  into  broad  research  fields. 

m  7A  —  ChemistFy  —  Includes  inorganic, 
lano-metallic,  organic,  and  physical. 

.m  78  —  Engineering  {Including  metallurgy)  — 

ludes  aeronautical,  astronautical  (including 
ospace  and  space  technology),  chemical,  nuclear, 
I,  electrical,  and  mechanical  engineering,  etc.)  and 
tallurgy  and  materials. 

lum  7C  —  Geological  Sciences  —  Includes 

idesy,  hydrology,  geochemistry,  seismology,  soil 
ft  >nces,  etc. 

m  7D  —  Mathematics  —  Includes  areas  such  as 
8f?bra;  foundations  and  logic;  geometry;  numerical 
ilysis,  etc. 

trs  7E  —  Computer  Sciences  —  Includes  activities 
jcted  toward  enhancing  our  understanding  of 
hputer  structures  and  computational  processes  to 

de  bases  for  the  future  capabilities  for 
nputational  solutions  of  presently  intractable 
jblems. 

rn  7F  —  Physics  —  Includes  acoustics;  atomic  and 
lecular;  condensed  matter;  elementary  particle; 
:lear  structure;  optics;  plasma. 

m  7G  —  Astronomy  —  Includes  laboratory 
(rophysics;  optical  astronomy;  radio  astronomy; 
[oretical  astrophysics;  Gamma-ray,  neutrino 
Ironomy. 

ir*h  7H  —  Atmospheric  Sciences  —  Includes 
onomy;  solar;  weather  modification; 
fraterrestriai  atmospheres;  meteorology. 

"  rn  71  —  Oceanography  —  Includes  biological 
anography;  chemical  oceanography;  physical 
■anography;  marine  geophysics. 

$  K\  7J  —  Biological  Sciences  —  Includes  ail 
;nces  (other  than  clinical  medical  sciences)  which 
I  with  life  processes,  including  plant  and  animal 
jnces,  biochemistry,  cell  biology,  nutrition, 
fobiology,  physiology,  etc. 
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►  Item  7K  —  Clinical  Medical  Sciences  —  Includes 
all  sciences  concerned  with  the  use  of  scientific 
knowledge  for  the  identification,  treatment,  and  cure 
of  disease  including  internal  medicine,  neurology, 
preventive  medicine  and  public  health,  pathology, 
pharmocology,  psychiatry,  dentistry,  veterinary 
medicine,  etc. 

►  item  7L  —  Other  Sciences  —  To  be  used  for 
multidiscipiinary  and  interdiscipiinary  projects  which 
cannot  be  classified  within  one  of  the  above  primary 
fields  of  science. 

►  Stem  7M  —  Total  Basic  Research  Cost  —  This 
should  be  the  same  as  Item  4A,  column  4. 

►  Item  8  —  Applied  Research  and  Development  by 
Product  Group  —  Enter  both  Federal  and  total  cost 
of  applied  research  and  development  by  product 
group.  Costs  should  be  entered  in  the  field  which  is 
the  END  PRODUCT  for  the  firm  performing  the 
research  and  development,  t-or  example,  research  and 
development  in  very  large  scale  integrated  (VLSI) 
circuits  would  be  classified  by  a  semiconductor  firm  in 
product  group  25,  electronic  components  and 
accessories,  if  the  chips  are  the  final  product  sold  by 
the  firm.  The  same  type  of  microelectronic  research 
and  development  by  a  computer  firm,  however,  would 
be  classified  in  group  1 9,  office,  computing  and 
accounting  machines,  if  the  chip  were  intended  to  be 
part  of  a  computer  which  is  the  firm's  end  product. 

Fields  of  applied  research  and  development  are  listed 
below.  For  those  companies  familiar  with  the 
Standard  Industrial  Classification  (SIC),  the  1972  SIC 
number  of  of  numbers  are  given  after  each  title.  Note 
that  the  SIC  definition  here  applies  to  each  field  of 
research  and  development  effort,  and  not 
necessarily  to  the  overall  code  in  which  your 
company's  manufacturing  output  is  classified. 

Product  Group 

Atomic  Energy  Devices  —  Applied  Research  and 
Development  on  atomic  energy  devices  should  be 
included  with  research  and  development  as  classified 
in  the  categories  listed  on  lines  1  —34.  Examples  of 
the  fields  of  research  and  development  activities  on 
atomic  energy  devices  and  the  product  groups  in 
which  such  activities  should  be  reported  are  as 
follows: 


Activity 


Radioactive  isotopes  and  other  radiation 
sources      

Partially  fabricated  reactor  fuel  element 
materials  and  control  rods 

Nuclear  reactors;  reactor  components  and 
equipment;  core  structurals;  heat 
exchangers  and  condensers;  valves; 
complete  reactor  fuel  elements  and  control 
rods  for  use  in  propulsion,  power  plants, 
and  other;  and  atomic  waste  casks 

Fuel  handling  equipment,  control  rod  drive 
mechanism  and  components  for  power 
plants,  propulsion,  and  other;  pressurizers, 
components,  and  auxiliary  equipment;  and 
pumps      

Accessory  instrumentation  for  reactor 
control      

Atom  smashers  (oarticie  acclerators)   .... 

Hot  laboratory  equipment,  special 
instrumentation       


Product 
Group 

No. 


3 
11 


14 


20 

22 

24 

31 
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1 .  Foods  and  Kindred  Products  (SIC  20)  —  Foods 

and  beverages  for  human  consumption  and  certain 
related  products  such  as  vegetable  and  animal  fats 
and  oils,  and  prepared  feeds  for  animals  and  fowls. 

2.  Textile  Mill  Products  (SIC  22)  -  Mill 
preparation  of  fibers  and  mill  manufacture  of  yarn, 
thread,  twine  etc;  manufacture  of  woven  and  knit 
fabric,  carpets  and  rugs;  dyeing  and  finishing  fiber, 
yarn,  and  knit  apparel;  coating,  waterproofing,  or 
otherwise  treating  fabric;  the  manufacture  of  knit 
apparel;  other  finished  articles  from  yarn,  felt  goods, 
lace  goods,  bonded  fiber  fabrics,  and  miscellaneous 
textiles. 

3.  Basic  Industrial  Inorganic  and  Organic 
Chemicals  (SIC  281  and  286)  —  Includes  alkalies 
and  chlorine,  industrial  gases,  inorganic  pigments, 
and  industrial  inorganic  chemicals  not  elsewhere 
classified.  Also  includes  industrial  organic  chemicals 
including  gum  and  wood  chemicals,  cyclic  crudes, 
and  cyclic  intermediates,  dyes,  and  organic  pigments, 
and  other  industrial  organic  chemicals  n.e.c.  Includes 
radioactive  isotopes  and  other  radiation  sources. 

4.  Plastics  Materials  and  Synthetic  Resins, 
Synthetic  Rubber,  Synthetic  and  Other  Manmade 
Fibers  (SIC  282)  —  Includes  cellulosic  and 
noncellulosic  fibers.  Excludes  glass  which  should  be 
incuded  in  product  group  1 1 . 

5.  Drugs  (SIC  283)  —  Medicinal  chemicals, 
biological  and  botanical  products,  and  pharmaceutical 
preparations. 

6.  Agricultural  Chemicals  (SIC  287)  —  Fertilizers, 
agricultural  pesticides,  and  other  agricultural 
chemicals. 

7.  All  Other  Chemicals  (balance  of  SIC  28)  - 

Explosives,  soaps,  glycerins,  detergents  and  cleaning 
preparations,  paints  and  varnishes,  toilet 
preparations,  and  miscellaneous  chemical  products. 

8.  Petroleum  Refining  and  Related  Industries,  Oil 
and  Gas  Extraction  (SIC  1 3  and  29)  —  Excludes 
geological  and  geophysical  exploration  activities. 

9.  Rubber  and  Miscellaneous  Plastics  Products 
(SIC  30)  —  Fabricated  rubber  such  as  industrial  and 
mechanical  rubber  goods  and  fabricated  plastics 
products. 

1 0.  Stone,  Clay,  Glass,  and  Concrete  Products 
(SIC  32)  —  Ceramics,  glass,  clay  products,  abrasives 
and  asbestos  products,  cement,  stone  products, 
concrete  products,  and  other  nonmetallic  mineral 
products. 

1 1 .  Primary  Ferrous  Products  (SIC  331 ,  332, 
3399,  and  3462)  —  Products  of  blast  furnaces,  steel 
works,  rolling  and  finishing  mills,  iron  and  steel 
castings  and  forgings.  Includes  partially  fabricated 
reactor  fuel  element  materials  and  control  rods. 

1 2.  Primary  and  Secondary  Nonferrous  Metals 
(balance  of  SIC  33  and  3463)  —  Primary  and 
secondary  smelting  and  refining  of  nonferrous  metals, 
rolled,  drawn,  and  extruded  nonferrous  metals 
products,  castings  and  forgings. 

1 3.  Ordnance,  Except  Missiies  (SIC  348, 
3795)  —  Artillery,  small  arms,  ammunition, 
tanks  and  parts,  etc. 
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1 4.  Fabricated  Metal  Products  (SIC  34  except 
3462,  3463,  and  348,  ferrous  and  nonferrous 
forgings,  ordnance)  —  Tinwear,  hand  tools, 
nonelectric  heating  apparatus,  fabricated  structural 
metal  products,  metal  stampings, fabricated  wire 
products,  etc.,  core  structurals  (barrels,  cans,  boxes| 
plates,  etc.);  heat  exchangers,  steam  and  barometrK 
condensers;  and  valves.  Nuclear  reactors;  reactor 
components  and  equipment. 

1 5.  Engines  and  Turbines  (SIC  351 )  —  Steam 
engines,  steam,  gas  and  hydraulic  turbines,  diesel  a| 
other  internal  combusion  engines,  n.e.c. 

16.  Farm  and  Garden  Machinery  and  Equipmeii 
(SIC  352)  —  Farm  machinery,  including  tractors  fof 
farm  use. 


1 7.   Construction,  Mining,  and  Material  Handl 
Machinery  and  Equipment  (SIC  353)  — 

Construction  mining,  and  oil  field  machinery  and 
equipment,  elevators,  conveyors,  hoists,  industrial 
trucks,  tractors,  trailers,  and  stackers. 


• 


18.  Metal  Working  Machinery  and  Equipment 
(SIC  354)  —  Machine  tools,  dies,  machine  tool 
accessories,  rolling  mill  machinery,  power  driven  h.k 
tools,  wire  fabricating  machinery  and  equipment,  a|i 
automobile  maintenance  machinery  and  equipment! 

!  i 

1 9.  Office,  Computing,  and  Accounting 
Machines  (SIC  357)  —  Electronic  computing  equjkj 
ment;  calculating  and  accounting  machines; 
typewriters;  other  computing  and  office  machines, 
(except  laboratory  scales  and  balances). 

20.  Other  Machinery,  Except  Electrical  (balanci 

of  SIC  35)  —  Special  industrial  machinery,  except 
metalworking,  such  as  food  products  machinery, 
textile  and  paper  industries  machinery,  general 
industrial  machinery  and  equipment,  and 
miscellaneous  machinery  except  electrical.  Include^ 
pumps,  air  and  gas  compressors,  and  industrial 
process  furnaces  and  ovens.  Includes  atomic  fuel 
holding  equipment;  control  rod  drive  mechanism  ar 
components  for  use  on  nuclear  reactors. 


21 .    Electric  Transmission  and  Distribution 
Equipment  (SIC  361  and  3825)  —  Electric 
measuring  instruments  and  test  equipment,  power 
distribution  and  specialty  transformers,  switchgear  ' 
and  switchboard  transformers,  etc. 


■> 


22.    Electrical  Industrial  Apparatus  (SIC  362)  - 

Electric  motors  and  generators,  motor  starters  and 
controls,  welding  apparatus,  carbon  and  graphite 
brushes,  electgrodes.  Nonelectronic  capacitors,  co 
densers,  and  rectifiers.  Accessory  instrumentation 
reactor  control. 


23.    Radio  and  Television  Receiving  Equipmem 
Except  Communication  Types  (SIC  365)  —  Rad 

and  television  sets,  home  recorders,  prerecorded 
magnetic  tapes,  microphones,  speaker  systems, 
turntables,  phonograph  records,  etc. 


♦ 


24.   Communication  Equipment  (SIC  366)  - 

Telephone  and  telegraph  apparatus,  radio  and 
television  transmitting,  signaling,  and  detection 
equipment  and  apparatus,  radar  equipment,  electroij 
sighting  devices,  atom  smashers,  etc. 


25.  Electronic  Components  and  Acce     ories 
(SIC  367)  —  Semiconductors,  computer  K.gic 
modules,  computer  chips,  solid  state  electronic 
devices,  integrated  circuits,  electronic  capacitators, 
transformers,  connectors,  cathode  ray  tubes,  nuclear 

s.  detectors,  solar  cells,  solid  state  photovoltaic 
wbevices,  etc. 
I 

26.  Other  Electrical  Machinery  Equipment  and 
Supplies  (balance  of  SIC  36)  —  Household 
appliances,  electric  lighting  and  wiring  equipment, 

fand  miscellaneous  electrical  machinery  equipment 
and  supplies. 

ft 

i.li27.    Missiles  (SJC  376)  —  Including  frames  or 
^•structures,  launching  and  handling  support  equipment 
/and  work  on  the  missile  system  as  a  whole.  Exclude 

'electronic  guidance  control  subassemblies  and  radar 
i»which  should  be  reported  in  product  group  24. 
'Exclude  rocket  motors  which  would  be  reported  in 

product  group  29. 
* 

28.   Space  Vehicles  (SIC  376  part)  —  Include 

frames  or  structures,  launching  and  handling  support 
equipment  and  work  on  the  space  vehicle  as  a  whole. 

)129.    Aircraft  and  Parts  (SIC  372)  —  Piloted  and 
«£ipiloted  aircraft  and  parts  of  all  types,  including 
engines  and  auxiliary  equipment  such  as  landing  gear, 
de-icing  equipment,  and  other  auxiliary  equipment 

^specifically  adopted  for  aircraft.  Exclude  radar  and 
(adio  equipment  and  electronic  sighting  devices  which 
(should  be  reported  in  product  group  24.  Exclude 
(aeronautical  instruments  which  should  be  reported  in 
oroduct  group  32. 

c\0.    Motor  Vehicles  and  Equipment  (SIC  371 )  — 

Cpplied  research  and  development  related  to  motor 
'ehicles  such  as  ambulances,  fire  engines,  personnel 
'farriers,  amphibian  motor  vehicles,  and  truck  and 
lutomobile  trailers,  and  to  motor  vehicle  equipment, 
>tc.) 

rt  H .   Other  Transportation  Equipment  (balance  of 
£<C  37  except  3795)  —  Shipbuilding,  boatbuilding 
md  repairing,  railroad  equipment,  motorcycles, 
Mcycles,  and  parts,  etc.  Exclude  tanks  and  tank 
:omponents  which  are  in  product  1 3. 


t2.   Scientific  and  Mechanical  Measuring 
nstruments  (SIC  381,  382)  —  Engineering, 
Moratory,  scientific,  and  research  instruments,  and 
ssociated  equipment;  automatic  controls  for 
jugulating  residential  and  commercial  environments 
nd  appliances;  industrial  instruments  for 
neasurement,  display,  and  control  of  process 
ariables;  nonelectric  fire  detecting  systems; 
jotalizing  fluid  meters  and  counting  devices; 
istruments  for  measuring  and  testing  electricity  and 
«ctrical  signals. 


f  3.   Optical,  Surgical,  Photographic,  Timing  and 
Ither  Instruments  (SIC  383—87)  —  Optical 
istruments  and  lenses;  surgical  and  medical 
listruments  and  apparatus;  dental  equipment  and 
upplies;  ophthalmic  goods  including  contact  lenses; 
i)tical  fire  control  equipment;  photographic 
quipment  and  supplies  including  film  and  motion 
icture  appartus;  watches,  clocks,  clockwork 
perated  devices  and  parts,  appliance  timers, 
hronometers. 


*>  Item  9  —  Cost  of  Research  and  Development 
Performed  Within  the  Company,  by  State  — 

Report  the  cost  of  research  and  development  for  each 
state  in  which  your  company  has  research  and 
development  laboratories  or  facilities.  It  is  not 
necessary  to  calculate  separately  individual 
assignments  which  may  be  made  outside  the  home 
state  of  a  particular  research  staff.  As  much  as  10 
percent  of  the  total  may,  if  desired,  be  reported  in  line 
52  as  "Not  distributed  by  state." 


►  Item  10  —  Research  and  Development  by 
Functional  Category 


Energy  Research  and  Development  —  Include  all 
spending  for  research  and  development  to  increase 
energy  resources  or  capabilities,  includina  the 
development  of  energy  equipment.  If  R&D  spending  is 
for  joint  or  multiple  purposes,  estimate  and  report  the 
portion  of  Cost  incurred  due  to  the  energy  purpose.  Do 
not  include  any  of  project  cost  if  the  primary  purpose 
of  the  project  is  ether  than  energy  R&D.  Energy  R&D 
can  include  costs  of  R&D  projects  (both  product  and 
process)  on  exploration,  extraction,  transportation, 
processing,  storage,  generation  (including 
conversion),  distribution,  conservation,  etc.,  of 
present,  new,  or  improved  forms  of  energy.  Record 
energy  R&D  spending  according  to  type  of  energy. 


s»-  Item  10B4  —  Coal  R&D  Activities  are  to  be  Assigned 
into  Subcategories.  "Synthetic  fuels"  includes 
programs  designed  to  convert  coal  to  gaseous  and 
liquid  products.  "Mining"  is  composed  of  programs 
for  developing  equipment  and  techniques  to  improve 
the  productivity  and  recovery  rates  of  coal  mining. 


►   Item  1CC3  —  "Conservation  and  utilization" 
includes  R&D  activities  undertaken  to  reduce 
consumption  either  at  the  point  of  energy  use  or  in  the 
transmission,  transportation,  storage,  and  conversion 
of  energy.  Examples  of  such  are  research  and 
development  undertaken  primarily  to  reduce  fuel 
consumption  in  manufacturing,  to  improve  the 
efficiency  of  transportation  of  energy  products,  or  to 
produce  an  end  product  which  is  more  efficient  in 
energy  consumption. 


►   Item  1 0D  —  "All  other  energy"  includes  areas  such 
as  wind,  waste,  hydroelectric,  etc.  Also  include  in  this 
category  the  development  of  energy  equipment  which 
cannot  be  readily  classified  in  Items  1 0A  to  1 0C.  In  a 
limited  number  of  cases,  the  separation  of  joint 
(multiple)  costs  which  is  in  the  preceding  paragraphs 
may  not  be  feasible.  In  this  circumstance,  include  here 
the  total  project  cost  if  the  primary  purpose  of  a 
project  is  energy  research  and  development. 


Pollution  Abatement  Research  and 
Development  -  Includes  R&D  spending  for  the 
purpose  of  reducing  or  eliminating  the  emission  of 
pollutants.  "Pollution"  refers  to  the  emissions  of 
pollutants  to  the  outside  of  a  firm's  (or  household's) 
property  or  activities;  "abatement"  includes 
prevention,  treatment  or  recycling.  Exclude 
spending  to  contribute  to  environmental  aesthetics, 
to  increase  equipment  durability  in  corrosive 
environments,  to  conserve  energy  (include  as  energy 
R&D  above)  and  natural  resources,  or  to  increase 
employee  comfort,  safety,  and  health. 


Page  7 


79 


If  the  purpose  of  the  R&D  project  is  pollution 
abatement  only,  include  the  total  expenditures  on  the 
R&D  project  in  Item  1 0J  and  in  the  appropriate 
subcategories.  If  the  project  has  mixed  purposes, 
estimate  and  report  where  possible  only  the  portion  of 
costs  incurred  due  to  the  pollution  abatement  purpose. 
If  a  separation  of  joint  costs  cannot  be  made,  then 
decide  whether  the  R&D  project  is  primarily  (more  than 
50  percent)  for  pollution  abatement.  If  so,  then  include 
the  total  cost  of  the  project  in  Item  1 0J  and  in  the 
appropriate  subcategories.  If  the  project  is  not 
primarily  for  pollution  abatement,  then  exclude  all  of 
the  project  cost.  Exclude  project  costs  if  expected 
pollution  abatement  benefits  are  incidental.  (Incidental 
benefits  are  those  obtained  at  no  extra  cost.) 

►  Item  1 0F  —  Air  —  1 .  Automotive  emissions  includes 
all  R&D  efforts  undertaken  to  reduce  exhaust, 
emissions  from  automobiles.  2.  Electric  power  plant 
emissions  includes  efforts  directed  toward  reducing 
airborne  emissions  from  electric  power  plants.  3.  "All 
other"  includes  efforts  directed  at  removing  sulfur 
oxide,  nitrogen  oxides  and  particulates,  and  other 
fossil-fuel  pollutants  from  the  atmosphere. 

*ltem  10G  —  Water  —  Includes  R&D  spending  on 
water  recirculation  or  thermal  pollution  abatement,  etc. 

-Item  TOH  —  Solid  Waste  —  Includes  R&D  spending 
on  waste  compacting  devices,  etc. 

-Item  101  —  Other  —  Includes  R&D  spending  on 
pollution  abatement  from  noise  and  radiation,  etc. 

-Item  1 1  —  Product  Versus  Process  Applied 
Research  and  Development  —  Allocate  the  total 
applied  research  and  development  dollar  figures  of 
Item  4B3  column  4,  to  either  product  or  process 
research  and  development,  Items  1 1A  and  1 1B. 
Include  in  your  allocation  any  company  overhead 
associated  with  the  applied  research  and 
development  that  was  included  in  the  dollar  figures  of 
Item  4B3. 

If  you  are  unsure  whether  the  research  and 
development  is  for  a  process  or  a  product,  refer  to  the 
definitions  for  each  item  below.  If  the  expenditures 
are  unclassifiable  as  either  product  or  process,  enter 
the  cost  of  such  research  in  the  unclassifiable 
category,  Item  1 1C. 

-Item  1 1 A  —  Product  Applied  Research  and 
Development  Costs  —  Costs  for  applied  research 
and  development  oriented  towards  goods  that  have 
the  potential  for  sale  to  the  public  or  to  other  firms. 
R&D  work  should  be  classified  as  a  cost  for  product 
research  and  development.  If  it  clearly  involves 
making  a  product  feasible  or  is  an  integral  part  of 
product  modification,  rather  than  affecting  the 
efficiency  with  which  the  product  is  made. 

■Item  1 1 B  —  Process  Applied  Research  and 
Development  Costs  —  Costs  for  applied  research 
and  developmer.t  davoted  to  reducing  costs, 
increasing  production  efficiency,  or  increasing  output 
by  improving  the  manufacturing  process. 

■  Item  1 1C  —  Unclassifiable  Applied  Research  and 
Development  Costs  —  Applied  research  and 
development  costs  which  cannot  be  classified  as 
product  or  process,  based  upon  the  above  definitions. 
Do  not  include  in  this  item  company  overhead  costs 
related  to  projects  which  can  be  classified  into 


product  or  process  research  and  development.  Thes 
costs  should  be  in  Items  1 1 A  and  1 1 B  and  NOT 
considered  an  unclassifiable  expense  for  Item  1 1C. 

►  Item  1 1  D  —  Total  —  Add  together  the  totals  for 
Items  1 1 A  through  1 1 C  and  enter  amounts  in  the 
appropriate  columns.  < 

>-  Item  12  —  Long  Versus  Short  Term  Research  an 
Development  Costs  —  Allocate  the  total  R&D  dofic 
figures  of  Item  4C  columns  2  and  4  ("FEDERAL"  arv 
"TOTAL"),  based  on  the  actual  or  estimated  future 
life  of  each  of  your  projects  in  the  R&D  cycle,  into  •■ 
three  time  period  categories.  A  distinction  should  be 
made  between  continuing  programs  and  specific  '*rc 
jects.  While  programs  in  broad  areas  may  continue  f 
long  periods  of  time,  you  are  asked  to  treat  in-  „ 
dependency  specific  projects  with  separate  budgets 
definable  goals,  and  project  lives,  except  where  pro 
jects  are  sequential,  i.e.,  one  depending  on  the  othei 
to  reach  a  specified  goal.  Treat  the  sequence  as  a  *• 
single  project. 

*   j 

►  Item  1 2A  —  Less  Than  or  Equal  to  2-Year  Projec 
Life  —  Include  the  current  year's  costs  for  all  proje^c 
whose  total  life  in  the  R&D  cycle  is  expected  to  be  l< 
than  or  equal  to  2  years  from  inception  to  completio 
or  termination.  Completion  refers  to  the  R&D  phase 
only.  At  the  time  production  planning,  design,  and* 
engineering  begin,  research  and  development  is 
usually  over.  l~ 

►  Item  12B  —  2- to  5-year  Project  Life  —  Includes' 
current  year  cost  of  all  projects  whose  total  life  in  tr 
R&D  cycle  has  been  or  is  expected  to  be  more  than 
years  but  less  than  or  equal  to  5  years. 

►  Item  1 2C  —  More  than  5-Year  Project  Life  — 

Include  the  current  year  cost  of  all  projects  whose  | 
total  life  in  the  R&D  cycle  has  been  or  is  expected  tc 
be  more  than  5  years.  * 

Company  overhead  or  other  costs  included  in  Item 
should  be  allocated  to  Items  1 2A,  1 2B,  or  1 2C.  Tfie 
sum  of  1 2A,  1 2B,  and  1 2C  should  be  equal  to  Item 
4C. 

- 

►  Section  III  -  RESEARCH  AND  DEVELOPMEN 
PERFORMED  OUTSIDE  THE  COMPANY  -  (fc£ 
not  included  in  Item  4). 

• 

►  Item  1 3  —  Total  Company  Funds  Spent  for 
Research  and  Development  Activities  Perform; 
Outside  the  Company  Within  the  United  States 

Includes  payments  for  research  and  development  ft 
tivities  in  the  form  of  contracts,  grants,  fellowships 
etc.,  made  to  other  industrial  firms,  commercial 
laboratories,  consultants,  educational  institutions, 
hospitals,  research  institutions,  etc.  (Please  exclffe 
subcontracting  of  R&D  contracts  received  from  the 
Federal  Government  or  other  companies.) 

►  Item  1 4  —  Total  Company  Funds  Spent  for      > 
Research  and  Development  Activities 
Performed  by  Foreign  Subsidiaries  Outside  thps 
United  States  —-Report  the  amount  of  research 
and  development  financed  by  the  U.S.  parent  or  its 
foreign  subsidiaries  and  performed  by  company 
R&D  laboratories,  branch  plants,  divisions,  etc.,  or 
by  other  organizations,  located  outside  the  United 
States.  This  item  excludes  R&D  activities  perform^ 
by  foreign  subsidiaries  which  were  financed  by 
foreign  governments  or  other  outside  organizations 

NOTE  —  Foreign  subsidiaries  are  those  outside  trie 
50  States  or  the  District  of  Columbia. 
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DUE  DATE:  60  DAYS  AFTER  RECEIPT  OF  FORK 


n 


0MB  No.  3145-0027:    Approval  ExplreB  June  30,  1990 


NOTICE  -  Your  report  to  the  Census  Bureau  Is 
confidential  by  law  (title  1 3,  U.S.  Code).  It  may 
be  seen  only  by  sworn  Census  employees  and 
may  be  used  only  for  statistical  purposes.  The 
law  also  provides  that  copies  retained  in  your 
files  are  Immune  from  legal  proceaa. 


Bureau  of  the  Cenaua 
1 201  Eeet  Tenth  Street 
Jefferaonvllle,  Indlane  47132 


Name  of  person  who  supplied  1 986  data 


Data  supplied  in  items  1A  and  1B  and  in 
item  4C,  columns  2  and  4,  for  1 987  on  this 
form,  will  satisfy  the  mandatory  reporting 
requirement  of  Census  Form  MA-1 21  (title 
13,  U.S.  Code).  Your  cooperation  on  the 
other  items  is  essential  to  make  the  results 
of  this  survey  comprehensive,  accurate, 
and  timely. 


CENSUS 
USE 
ONLY 


U.S.  DEPARTMENT  OF  COMMERCE 
FORM   RD-1  BUBEAU  OF  THE  CENSU8 

I6-24-67I  COLLECTING  AND  COMPILING  AGENT  FOR 

.     ____.e>«tu    inn     THE  NATIONAL  SCIENCE  FOUNDATION 

SURVEY  OF  INDUSTRIAL  RESEARCH  AND 

DEVELOPMENT  DURING  1987  


SURVEY  CODE 

4001 


INDUSTRY  CODE 


In  correspondence  pertaining  to  this  report  refer  ^ 
to  this  CENSUS  FILE  NUMBER  (1 1  digit.)       V 


PLEASE  RETURN  THIS  COPY 

(Please  correct  any  error  in  name  and  address,  including  ZIP  code.  I 


GENERAL  INSTRUCTIONS 


•  Please  complete  this  form  and  return  within  60  days  in  the  envelope 
provided.  Retain  the  file  copy  for  your  records.  THIS  REPORT  SHOULD 
COVER  YOUR  ENTIRE  COMPANY,  INCLUDING  ALL  SUBSIDIARIES, 
UNLESS  OTHERWISE  DESIGNATED. 

e  Enter  0  (zero)  where  appropriate  rather  than  leaving  a  blank  space, 
e  Reasonably  accurate  estimates  are  acceptable. 


e  Figures  for  1 985  are  those  reported  by  your  company  in  that  year.  They 
are  included  solely  to  assist  you  in  reporting  1 987  data. 

e  Figures  for  1 986  are  those  reported  by  your  company  last  year.  THE  1 986 
FIGURES  SHOULD  BE  REVISED,  IF  NECESSARY,  TO  BE  COMPARABLE 
WITH  1 987  DATA. 

e  Explain  in  "Remarks"  on  the  back  page  any  substantial  increases  or 
decreases  in  1 987  figures  over  1 986  (e.g.,  new  government  contracts, 
acquisitions,  mergers,  divestitures,  etc.) 


PLEASE  READ  ENCLOSED  INSTRUCTIONS  BEFORE  COMPLETING  THIS  FORM 


SECTIONI  -  GENERAL  COMPANY  DATA 


Ham  1  -  DOMESTIC  SALES,  RECEIPTS,  AND  EMPLOYMENT  FOR  COMPANY 

A.  Domestic  net  sales  and  receipts  of  this  company  (Thousands  of  dollars) 


1886 


B.  Total  domestic  company  employment  in  all  activities  during  the  pay  period  which  includes 
'  the  1 2th  of  March  1 986  and  1 987  ^^^ 


SECTION  II  -  RESEARCH  AND  DEVELOPMENT  PERFORMED  WITHIN  THE  COMPANY  IN  THE  UNITED  STATES 
SECTION  MKtbt  A  (       the  but  performell  bv  others.  Report  such  R&D  m  sect.on  til.) 


►  rum  3  -  NUMBER  OF  SCIENTISTS  AND  ENGINEERS  INVOLVED  IN  RESEARCH  AND  DEVELOPMENT  ACTIVITIES 

Apportion  on  a  full-time  equivalent  basis.  (See  Instruction  manual) 

A.  Federal  research  and  development 


Item  2  -  RESEARCH  AND  DEVELOPMENT  EXPENDITURES 

An  reaearch  and  develooment  expenditures  for  entire  domaatlc  company.  Including,  subsidiaries, 
reported  on  thia  form? 


DYES         D  NO  -  Please  explain  in  remarks 
or  on  transmittal  letter 


B.  Company  and  other  research  and  development 

C.  TOTAL  (Sum  of  A  and  B) 


►  Ham  4  -  COSTS  INCURRED  FOR  RESEARCH  AND  DEVELOPMENT 
V  PERFORMED  WITHIN  THE  COMPANY  BY  MAJOR  TYPE 

AND  SOURCE  OF  FUNDS 
Include  RID  depreciation  and  overhead;  exclude  R&D  capital  expenditures. 

(See  instruction  manual) 


January 
1887 


January 
1888 


A.  Basic  research 


If  "None, "please  mark  (X) 


*° 


B.  Applied  research  and 
development 


1 .  Applied  research 


2.  Development 


3 .  TOTAL  (Sum  of  lines  1  and  21 


C.  TOTALS  (Sum  of  A  and  B3) 


Thousands  of  dollars 


1886 


TOTAL 

research  and 

development 

(1) 


D.  1886  TOTALS 


D.  18 

E.  C< 
L*ltem 


1887 


Federal 
funds 


Company 

and  other  funds, 

except  Federal 

(3) 


E.  Company  and  othar  funda,  except  Fadaral,  budgeted  for  tha  year  1 888  - 


TOTAL 

(Sum  of 
columns  2  and  31 
(4)      


Item  6  -  C08T8  INCURRED  FOR  FEDERAL  RESEARCH  AND  DEVELOPMENT  BY  PRINCIPAL  AGENCY 

(Breakdown  of  item  AC,  column  2) 

1 .  Department  of  Defense 


Thousands  of  dollar* 


2.  National  Aeronautics  and  Space  Administration 

3 .  Department  of  Energy 


►  Ham  6  -  COSTS  INCURRED  FOR  RESEARCH  AND  DEVELOPMENT  PERFORMED  WITHIN 
r  THI8  COMPANY  BY  MAJOR  TYPE  OF  EXPENSE 

A.  Wages  end  salaries  of  reseerch  and  development  personnel  (Include  scientists  and  engineers,  technicians, 
secretaries,  and  other  personnel) 


4 .  All  other  Federal  Agencies 

6.   TOT ALC08T  (Sum  of  1.2,  3,  and 4)- 


B.  Costa  of  materiala  and  supplies  consumed  (Do  not  include  In  this  item  components,  models,  and  other 
materials  supplied  by  other  research  organizations) 


1886 


1886 


Thousands  of  dottmrm 


1886 


C.  Other  coats  (Include  service  and  supporting  costs,  R&D  depreciation,  and  share  of  overhead) 


D .  TOTAL  CO8T8  (Sum  of  A  through  C)  (Same  as  item  AC,  column  4) 


1886 


(RD-1-11 


PLEASE  CONTINUE  ON  NEXT  PAGE 


torn  RD-1  lllami  7, 8,  9) 
IMMTj 

SURVEY  OF  INDUSTRIAL  RESEARCH  AND 
DEVELOPMENT  DURING  1887 


U.S.  DEPARTMENT  OF  COMMERCE 

BUREAU  OF  THE  CENSUS 

COLLECTING  AND  COMPILING  AGENT  FOR 

THE  NATIONAL  (CIENCE  FOUNDATION 


Refer  to  this 

CENSUS  FILE  NUMBER 
In  eny  correspondence 
pertaining  to  this  report 


SECTION  11  -   RESEARCH  AND  DEVELOPMENT  PERFORMED  WITHIN  THE  COMPANY  IN  THE  UNITED  STATES       Continued 
(Exclude  R&D  financed  by  the  company  but  performed  by  others.  Report  such  R&D  in  section  III.) 

P  Item  7  -  FIELDS  OF  BA8IC  RESEARCH 

Allocate  the  total  reported  in  item  4A  for  basic  research  into  the  following  fields  of  science  and  engineering. 
A.  Chemistry 

Thou— no*  of  dollar* 

1t8E 

1986 

1M7 

.  i 

401 

B.  Engineering  (including  metallurgy) 

402 

C.  Geological  sciences 

407 

D.  Mathematics 

408 

E.  Computer  sciences 

0 

409 

F.  Physics 

T 

410 

G.  Astronomy 

411 

H.  Atmospheric  sciences 

412                                           | 

1.  Oceanography 

K 

413 

J.  Biological  sciences 

E 

414 

K.  Clinical  medical  sciences 

415 

L.  Other  —  Specify 

417 

M.  TOTAL  BASIC  RESEARCH  COST  (Same  as  item  4A,  colui 

' 

418 

t  Item  8  -  APPLIED  RESEARCH  AND  DEVELOPMENT  BY  PRODUCT 
GROUP 

Allocate  the  total  reported  in  4B,  line  3,  applied  research  and  development,  into 
the  following  product  groups  which  represent  the  END  PRODUCT  for  the  firm. 
(See  instructions  on  how  to  classify  the  applied  research  and  development) 
1 .  Food  and  kindred  products 

Thousand*  of  dollar* 

1986 

1986 

1987 

-  Federal 

Total 

Federal 

Total 

4 

501 

502 

2.  Textile  mill  products 

603 

504 

3.  Industrial  inorganic  and  organic  chemicals 

505 

506 

4.  Plastics  materials  and  synthetic  resins,  rubber,  and  fiber 

607 

508 

6.  Drugs 

509 

510 

6.  Agricultural  chemicals 

511 

512 

7.  All  other  chemicals 

513 

514 

8.  Petroleum  refining 

515 

516 

9.  Rubber  and  miscellaneous  plastics  products 

517 

518 

10.  Stone,  clay,  glass,  and  concrete  products 

619 

520 

11.  Primary  ferrous  products 

521 

522 

12.  Primary  and  secondary  nonferrous  metals 

523 

524 

13.  Ordnance,  except  missiles 

525 

526 

14.  Fabricated  metal  products 

527 

528 

15.  Engines  and  turbines 

529 

530 

16.  Farm  machinery  and  equipment 

n 

531 

532 

17.  Construction,  mining,  and  materials  handling  machinery 

T 

533 

534 

18.  Metalworking  machinery  and  equipment 

A 

535 

536 

19.  Office,  computing  and  accounting  machines 

s 

537 

538 

20.  Other  machinery,  except  electrical 

K 

539 

540 

21 .  Electric  transmission  and  distribution  equipment 

h 

541 

542 

22.  Electrical  industrial  apparatus 

543 

544 

23.   Radio  and  television  receiving  sets,  except  communication  types 

545 

546 

24.  Communications  equipment 

547 

548 

25.  Electronic  components  and  accessories 

549 

550 

26.  Other  electrical  machinery  equipment  and  supplies 

553 

554 

27.  Missiles 

555 

556 

28.  Space  vehicles 

557 

558 

29.  Aircraft  and  parts 

559 

560 

30.  Motor  vehicles  and  equipment 

561 

562 

31.  Other  transportation  equipment 

563 

564 

32.  Scientific  and  mechanical  measuring  instruments 

565 

566 

33.  Optical,  surgical,  photographic,  and  other  instruments 

567 

568 

34.  Other  -  Specify 

571 

572 

35.  TOTAL  APPLIED  RESEARCH  AND  DEVELOPMENT 

■ 

573 

574 

►  Item  9  -  COST  OF  RESEARCH  AND  DEVELOPMENT  PERFORMED  WITHIN  THE  COMPANY,  BY  STATE 

Allocate  the  totals  reported  in  item  4C,  columns  2  and  4,  by  the  States  in  which  your  various  research  and  development  laboratories  or  facilities  are  located.  Estimate  the 
costs  associated  with  each  State.  If  necessary,  you  may  report  up  to  1 0  percent  of  your  total  as  "Not  distributed  by  State." 

State 

Thousand*  of  dollar* 

State 

Tho 

utand 

*  of  dollar* 

1986 

1987 

1986 

1986 

1987 

Federal 

Total 

Federal 

Total 

Federal 

Total 

Federal 

Total 

1.AL 

i 

601 

602 

27.  MT 

4 

V 

653 

654 

2.  AK 

603 

604 

28.  NE 

655 

656 

3.  AZ 

605 

606 

29.  NV 

657 

658 

4.AR 

607 

60S 

30.  NH 

659 

660 

6.  CA 

609 

610 

31.  N  J 

661 

662 

6.  CO 

611 

612 

32.  NM 

663 

664 

7.CT 

613 

614 

33.  NY 

665 

666 

8.  DE 

615 

616 

34.  NC 

667 

668 

9.  DC 

617 

618 

36.  ND 

669 

670 

10.  FL 

N 

619 

620 

36.  OH 

671 

672 

11.  GA 

O 

621 

622 

37.  OK 

N 

873 

674 

12.  HI 

T 

623 

624 

38.  OR 

0 

676 

676 

13.  ID 

625 

626 

39.  PA 

T 

677 

678 

14.  IL 

s 

627 

628 

40.  Rl 

679 

680 

16.  IN 

K 

629 

630 

41.  SC 

s 

681 

682 

1t.  IA 

E 

631 

632 

42.  SD 

K 

683 

684 

17.  KS 

D 

633 

634 

43.  TN 

E 

685 

686 

It.  KY 

635 

636 

44.  TX 

D 

687 

688 

It.  LA 

637 

638 

46.  UT 

689 

690 

10.  ME 

639 

640 

46.  VT 

691 

692 

21.  MD 

641 

642 

47.  VA 

693 

694 

12.  MA 

643 

644 

48.  WA 

695 

696 

23.  Ml 

645 

646 

49.  WV 

697 

698 

24.  MN 

647 

648 

60.  Wl 

699 

700 

28.  MS 

649 

650 

61.  WY 

701 

702 

28.  MO 

■ 

661 

652 

62.' 

703 

704 

13.  TOTAL  COST8  (Same  as  item  4C,  columns 

' 

706 

706 

(RD-1-21 

•Not  dis 

tribut 

ed  by  St 

ate 

f 

'LEASE 

CO 

NTI 

NU 

EON  NEXT  PAGE 

JZL 


form  RD-1  (Itoms  10  through  16) 
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SURVEY  OF  INDUSTRIAL  RESEARCH  AND 
DEVELOPMENT  DURING  1987 


U.S.  DEPARTMENT  OF  COMMERCE 

BUREAU  OF  THE  CENSUS 

COLLECTING  AND  COMPILING  AGENT  FOR 

THE  NATIONAL  SCIENCE  FOUNDATION 


Refer  to  this 

CENSUS  FILE  NUMBER 
in  any  correspondence 
pertaining  to  this  report 


SECTION  II       RESEARCH  AMD  DEVELOPMENT  PER  FOR  IVIED  WITHIN  THE  COMPANY  IN  THE  UNITED  STATES    -  Contii 
{Exclude  R&D  financed  by  the  company  but  performed  by  others.  Report  such  R&D  in  section  III.) 


r  Item  10-  RESEARCH  AND  DEVELOPMENT  BY  FUNCTIONAL  CATEGORY 

Of  the  total  reported  in  item  4C,  columns  2  and  4,  report  the  following  functional  categories. 


ENERGY  RESEARCH  AND  DEVELOPMENT 

Include  the  project  cost  or  portion  of  project  cost 
incurred  for  the  purpose  of  increasing  energy  resources 
or  capabilities.  Include  cost  by  type  of  energy. 

A .  Total  nuclear    


B.  Total  fossil  fuels 


2. Gas 


i.  Synthetic  fuels 


b.  Mining 


c.  Allother 


5.  Other  fossil  fuels 


C.  Total  geothermal,  solar,  conservation  and  utilization 


1.  Geothermal 


3.  Conservation  and  utilization 


D.  All  other  energy 


E .  Total  of  A  through  D  - 


POLLUTION  ABATEMENT  RESEARCH  AND 
DEVELOPMENT 

Include  the  project  cost  or  portion  of  the  project  cost 
incurred  for  the  purpose  of  designing  pollution 
abatement  products  or  product  characteristics  or  of 
designing  pollution  abatement  features  into  processes. 
Include  cost  by  form  of  pollution  to  be  abated. 
F.  Air 


1 .  Automotive  emissions 


2.  Electric  power  plant  emissions 


3.  All  other 


H.  Solid  waste 


Other 


J .  Total  of  F  through  I 


Thousands  of  dollars 


1986 


Federal 
funds 


Total 
fund* 


NOT 


1987 


Federal 
funds 


Total 
funds 


Projected 
Federal  funds 


Projected 
total  funds 


Thousands  of  dollar* 


Federal 
funds 


Total 
funds 


1987 


Federal 
funds 


Total 
funds 


Item  11  -  PRODUCT  VERSUS  PROCESS  APPLIED  RESEARCH  AND  DEVELOPMENT 

Allocate  the  total  applied  research  and  development  dollar  figures  of  item  4B3,  column  4,  to  product,  process,  or  unclastrfiable 
R&D.  (If  company  records  do  not  reveal  exact  data  for  this  item,  please  submit  your  best  estimate  for  the  allocation./ 
A.  Product  research  and  development 


B.   Process  reseerch  and  development 


C.  Unclassifiable  as  to  product  or  process 


D.  Total  (Sum  of  A  through  C)  ■ 


►  Item  12  -  LONG  VERSUS  SHORT  TERM  RESEARCH  AND 
DEVELOPMENT  COSTS 

Allocate  the  total  R&D  dollar  figures  of  item  4C,  columns  2  and  4,  "Federal"  and 
"Total"  based  on  the  actual  and  estimated  future  life  of  each  of  your  projects  in 
the  R&D  cycle,  into  the  following  three  categories:  (If  company  records  do  not 
reveal  exact  data  for  this  item,  please  submit  your  best  estimate  for  the  allocation.! 
A .  Projects  whose  total  life  in  the  R&D  cycle  is  less  than  or  equal  to  2  years 


B.   Projects  whose  total  life  in  the  R&D  cycle  is  more  than  2  years  but 
less  than  or  equel  to  5  years 


1988 


Projected 
Federal  funds 


Projected 
total  funds 


Thousands  of  dollar* 


1985 


1986 


Thousands  of  dollars 


1986 


1986 


1987 


C.  Projects  whose  total  life  in  the  R&D  cycle  is  more  than  5  years 


SECTION  III  -  RESEARCH  AND  DEVELOPMENT  PERFORMED  OUTSIDE  THE  DOMESTIC  COMPANY  WITH  COMPANY  FUNDS 

{Not  included  in  item  4.) 


►  Item  1 3  -  TOTAL  COMPANY  FUNDS  FOR  RESEARCH  AND  DEVELOPMENT  ACTIVITIES  FINANCED  BY  THE 

COMPANY  BUT  PERFORMED  BY  OTHERS  OUTSIDE  THE  COMPANY  WITHIN  THE  UNITED  STATES 

Include  other  industrial  firms,  colleges  and  universities,  nonprofit  organizations,  etc.  Exclude 
subcontracting  of  Federal  government  and  other  contracts.  (See  instruction  manual) 


►  Item  14- 


►  Item  1 6  -  STATUS  OF  THIS  COMPANY  ON  DECEMBER  31 , 1 987 

A .  Was  the  company  listed  In  the  address  label  owned  or  controlled  by  another  company  on  December  31 , 1 9877 


TOTAL  COMPANY  FUNDS  SPENT  FOR  RESEARCH  AND  DEVELOPMENT  ACTIVITIES 
PERFORMED  BY  FOREIGN  SUBSIDIARIES  OR  BY  OTHER  ORGANIZATIONS  OUTSIDE 
THE  UNITED  STATES 


Thousands  of  dollars 


Thousands  of  dollars 


D  Yes  -  Complete  item  IBB      D  No 


B.  New  owner  information 


Name 
985 


Address  (Number  and  street) 


City 

968 


State 
989 


ZIP  code 
990 


REMARKS  —  If  more  space  is  required,  continue  on  reverse. 


►  Item  16  —  CERTIFICATION  —  This  report  is  substantially  accurate  and  has  been  prepared  In  accordance  with  instructions. 


Key 

992 


Name  of  person  to  contact  regarding  this  report  —  Print  or  type 


I      I      I      I      I      I      I 


I      I      I      I      I 


Area  code[  Number 

I  I 


Telephone 


Extension 

I  I  I   I 


M I I MM 


Day 


Signature  of  authorized  official 
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DUE  DATE:    60  DAYS  AFTER  RECEIPT  OF  FORM 


0MB  No.  3145-0027:   Approval  Expires  June  30,,j 


FORM  RD-1A 

16-24-87) 

U.S.  DEPARTMENT  OF  COMMERCE 

BUREAU  OF  THE  CENSUS 

COLLECTING  AND  COMPILING  AGENT  FOR 

THE  NATIONAL  SCIENCE  FOUNDATION 

SURVEY  OF  INDUSTRIAL  RESEARCH 
AND  DEVELOPMENT  DURING  1987 


NOTICE  —  Your  report  to  the  Census  Bureau  is  confidential  by  law  (title  13,  U.S.  Code).  It  maj 
seen  only  by  sworn  Census  employees  and  may  be  used  only  for  statistical  purposes.  The  law  a 
provides  that  copies  retained  in  your  files  are  immune  from  legal  process. 


Item  1  -  NAME  AND  ADDRESS  OF  COMPANY  -  Please 
correct  any  error  in  name  and  address ,  including  ZIP  Code 


RETURN 
TO 


Bureau  of  the  Census 
1 201  East  Tenth  Street 
Jeffersonville,  IN    47132 


GENERAL  INSTRUCTIONS 

Please  complete  and  return  this  form  in  the 
envelope  provided  within  60  days.  Retain  the 
file  copy  for  your  records.  This  report  should 
cover  your  entire  company,  including  all 
subsidiaries  and  affiliates,  unless  otherwise 
designated. 

Enter  "None"  where  appropriate  rather  than 
leaving  a  blank  space. 

Reasonably  accurate  estimates  are 
acceptable. 

PLEASE  READ  INSTRUCTIONS  AND 
DEFINITIONS  ON  REVERSE  SIDE  BEFORE 
COMPLETING  THIS  FORM. 


PLEASE  RETURN  THIS  COPY 


Data  supplied  in  item  2  and  in  item  4A,  columns  2  and  4,  for  1987  on  this  form  will  satisf] 
the  mandatory  reporting  requirement  of  Census  Form  MA-1 21  (title  13,  U.S.  Code). 


fc   Item  2  -  SALES  AND  EMPLOYMENT  FOR  COMPANY 


A.  Domestic  net  sales  and  receipts  of  this  company 


1986 


1987   W 


Thousands  of  dollars 


102 


Number 


B.  Total  domestic  company  employment  in  all  activities  during  the  pay 
period  which  includes  the  1 2th  of  March  1 986  and  1 987 


104 


Item  3  -  NUMBER  OF  RESEARCH  AND  DEVELOPMENT  SCIENTISTS 
AND  ENGINEERS  (See  instructions  on  reverse  side) 


January  1987 


January  19v  | 


113 


Item  4  -  COST  OR  RECEIPTS  FOR 
RESEARCH  AND 
DEVELOPMENT  PERFORMED 
WITHIN  THE  COMPANY 


A.   1987  TOTALS 


Thousands  of  dollars 


Federal 
funds 

(2) 


Company  and 

other  funds, 

except  Federal 

(3) 


'  S3 

TOTAI  fS 

(Sum  d  * 

columns  2 

(4)  "*ai 


252 


253 


254 


B.    1986  TOTALS 


AW 


C .  Company  and  other  funds,  except  Federal,  budgeted  for  the  year  1 988 


263 


u 


Item  5  -  TOTAL  COMPANY  FUNDS  SPENT  FOR  RESEARCH  AND 
DEVELOPMENT  ACTIVITIES  PERFORMED  OUTSIDE 
THE  COMPANY  BUT  WITHIN  THE  UNITED  STATES 


1987 


Thousands  of  dolli 


ie. 


971 


Item  6  -  STATUS  OF  THIS  COMPANY  ON  DECEMBER  31, 1987 

A.  Was  the  company  listed  in  item  1  owned  or  controlled 
by  another  company  on  December  31 , 1 987? 


K) 


□   Yes  -  Complete  D  No 

item  6B 


t 


B.   New  owner  information 


Name 

985 


Date  acquired 

986 


-  <  5ss 


Address  (Number  and  street) 

987 


sty 


City 

988 


State 

989 


ZIP  code 

990 


84 


Please  continue  on  reverse 


M|! 


INSTRUCTIONS  AND  DEFINITIONS  FOR  SURVEY  OF  INDUSTRIAL 
RESEARCH  AND  DEVELOPMENT  DURING  1987 


General  Instructions  —  Figures  reported  on  sales  and 
employment  (items  2A  and  B)  should  cover  your  entire 
company,  including  all  subsidiaries  and  affiliates, 
unless  otherwise  designated.  The  sales  figures  should 
exclude  excise  taxes  and  other  discounts  and 
allowances  such  as  freight  charges.  The  cost  figure 
reported  should  cover  the  calendar  years  if  at  all 
possible.  Please  report  your  employment  data  (items 
SB  and  3)  for  the  period  prescribed  on  this  report  form. 

Geographic  Area  Covered  —  The  data  are  intended 
to  relate  to  business  firms  in  the  fields  of 
manufacturing,  minerals,  and  other  economic  areas 
which  operate  one  or  more  establishments  in  one  or 
more  of  the  50  States  or  the  District  of  Columbia. 

Scientists  and  Engineers  —  Scientists  and  engineers 
kfor  this  survey  are  defined  as  all  persons  engaged  in 
scientific  or  engineering  work  at  a  level  which  requires 
a  knowledge  of  physical  or  life  sciences  or  engineering 
or  mathematics  equivalent  at  least  to  that  acquired 
through  completion  of  a  4-year  college  course  with  a 
major  in  these  fields,  regardless  of  whether  they  held  a 
College  degree  in  the  field. 

-Report  the  number  assigned  to  research  and 
development.  If  the  scientists  and  engineers  work  on 
research  and  development  and  other  activities,  the 
figure  reported  should  be  based  on  the  proportion  of 
the  total  time  that  is  devoted  to  research  and 
development. 

Research  and  Development  —  Research- 
development  includes  basic  and  applied  research  in  the 
sciences  (including  medicine)  and  in  engineering,  and 
Idesign  and  development  of  prototype  products  and 
processes.  It  does  not  include  quality  control,  routine 
■product  testing,  market  research,  sales  promotion, 
sales  service,  research  in  the  social  sciences  or 
psychology,  or  other  nontechnological  activities  or 
iCechnical  service. 


Cost  of  Research  and  Development  Work 
Performed  Within  the  Company  —  All  costs  incurred 
within  the  company  for  wages  and  salaries,  direct 
material  costs,  services  and  supporting  costs,  and  an 
appropriate  share  of  company  overhead  to  conduct 
research  and  development  activities.  If  you  did 
research  and  development  for  others,  include  the  total 
amount  charged  for  such  work. 

Under  Federal  funds,  include  research  and 
development  in  procurement  as  well  as  research  and 
development  contracts  and  research  and  development 
subcontracts.  Exclude  research  and  development 
subcontracted  to  others. 


If  the  company  has  a  separate  research-development 
organization,  please  exclude  the  estimated  cost  of  any 
nonresearch-development  activities  conducted  by  that 
unit;  include  the  approximate  cost  of  research- 
development  activities  of  company  laboratories  of 
technical  groups  not  part  of  the  research  organization. 


Company  Funds  Spent  in  Research  and 
Development  Done  Outside  Your  Company  — 

Include  in  this  item  payments,  in  the  form  of  contracts, 
grants,  fellowships,  etc.,  made  to  commercial 
laboratories  and  consultants,  educational  institutions, 
hospitals,  and  research  institutions  for  research  and 
development  activities.  Please  do  not  include 
subcontracting  of  Federal  Government  contracts  or 
contracts  received  from  other  companies.  (To  do  so 
would  cause  duplication  in  the  total  figure  for  the 
survey.) 

If  you  have  questions  regarding  reporting  problems  on 
this  form,  please  write  to  the  Bureau  of  the  Census, 
Industry  Division,  Washington,  D.C.  20233  or  call  Area 
Code  (301)  763-5598. 


farks 


am  7  —  CERTIFICATION  —  This  report  is  substantially  accurate  and  has  been  prepared  in  accordance  with  instructions. 


e  of  person  to  contact  regarding  this  report 


Telephone  (Area  Code,  number,  extension) 


993 


ess  (Number  and  street,  city,  State,  ZIP  Code) 


8  of  company 


ess  (Number  and  street,  city,  State,  ZIP  Code) 


rture  of  authorized  official 


Title 


Date 


•1 A  (6-24-87) 
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DUE  DATE:    1 5  DAYS  AFTER  RECEIPT  OF  FORM 


O.M.B.  No.  3145-0027:   Approval  Expires  June  30, 


formMA-121 

(6-30-87I 


U.S.  DEPARTMENT  OF  COMMERCE 
BUREAU  OF  THE  CENSUS 


COMPANY  SUMMARY  OF 
RESEARCH  AND 
DEVELOPMENT 


1987 


NOTICE  -  Response  to  this  inquiry  is  required  by  lew  (title  1 3,  U.S.  Code,  sections  1 31 ,  1 82, 
224,  and  225).  By  section  9  of  the  same  law,  your  report  to  the  Census  Bureau  is  confidential.  It 
be  seen  only  by  sworn  Census  employees  and  may  be  used  only  for  statistical  purposes.  The  law  < 
provides  that  copies  retained  in  your  files  are  immune  from  legal  process. 


(Please  correct  any  error  in  name  and  address  including  ZIP  Code) 


RETURN 
TO 


I 


Bureau  of  the  Census 
1 201  East  Tenth  Street 
Jeffersonville.lN  47132 


Please  complete  and  return  this  form  in 
the  return  envelope  not  later  than  15 
days  after  you  receive  it.  Companies 
with  no  research  and  development 
expenditures  should  so  state  in  the 
"Remarks"  section,  fill  in  items  1a  and 
1  b,  sign,  and  return  the  form. 


PLEASE  RETURN  THIS  COPY 


i\ 


PLEASE  READ  INSTRUCTIONS  ON  REVERSE  SIDE  BEFORE  COMPLETING  YOUR  REPORT 


*  Item  1  -  SALES  AND  EMPLOYMENT  FOR  COMPANY 


a.  Domestic  net  sales  and  receipts  of  this  company 


b.  Total  domestic  company  employment  in  all  activities  during  the  pay  period 
which  includes  the  1 2th  of  March  1 987 


1987 

(Thousands  of  dolL 


102 


\ 

f 

■ir 


Number 


104 


f  Item  2  -  COST  OR  RECEIPTS  FOR  RESEARCH  AND 
DEVELOPMENT  PERFORMED  WITHIN  THE 
COMPANY  DURING  1987 


1987 

(Thousands  of  dollars) 


■na. 


Federal  funds 
(2) 


242 


Company 

and  other  funds, 

except  Federal 

(3) 


243 


TOTiU! 

(Sum  of 
columns  2  s> 
(4) 


244 


Remarks 

991 


* 

< 

V 
i 


Item  3  -  STATUS  OF  THIS  COMPANY  ON  DECEMBER  31, 1987 

a .  Was  the  company  listed  in  item  1  owned  or  controlled 
by  another  company  on  December  31 , 1 9877 


□  Yes  -  Complete  D  No 

/fern  3B 


b.  New  owner  information 


*Sii 


Name 

985 


Date  acquired 

986 


Address  (Number  and  street) 

987 


City 

988 


State 

989 


ZIP  Code 

990 
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Please  continue  on  reverse  ■ 
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GENERAL  INSTRUCTIONS 

A  report  should  be  filed  by  each  company  receiving  a 
copy  of  this  form.  If  your  company  does  not  conduct 
research  and  development,  so  state  in  remarks,  fill  in 
items  1  a  and  1  b,  sign,  and  return  the  form.  If  you  have 
questions  regarding  reporting  problems  on  this  form, 
please  write  to  the  Bureau  of  the  Census,  Industry 
Division,  Washington,  D.C.  20233. 

Report  for  your  entire  compeny  —  Research  and 
development  activities  for  your  entire  domestic 
company  should  be  reported. 

Period  covered  by  report  —  The  cost  figure  reported 
should  cover  the  calendar  year  if  at  all  possible. 
/However,  fiscal  year  data  are  acceptable,  provided 
your  fiscal  year  ends  between  September  and  March. 


DEFINITION  OF  RESEARCH  AND  DEVELOPMENT 

Research-development  includes  basic  and  applied 
research  in  the  sciences  (including  medicine)  and  in 
engineering,  and  design  and  development  of 
prototypes,  products,  and  processes.  It  does  not 
Include  quality  control,  routine  product  testing,  market 
research,  sales  promotion,  sales  service,  research  in 
the  social  sciences  or  psychology,  or  other 
nontechnological  activities  or  technical  services. 


^  SPECIFIC  INSTRUCTIONS  BY  ITEM 

Item  1  —  Seles  end  Employment  for  Compeny. 

In  item  1  a,  report  the  net  billings  of  this  company  and 
its  subsidiaries  to  customers  outside  the  company. 
(Exclude  domestic  intra-company  transfers  and  sales 
by  foreign  subsidiaries.  Include  the  transfers  to  such 
foreign  subsidiaries,  however.)  In  item  1b,  report  the 
number  of  persons  employed  by  the  company  in  all 
activities  in  the  50  States  and  the  District  of  Columbia 
during  the  pay  period  which  includes  the  1 2th 
of  March  1987. 

This  figure  would  be  the  same  as  that  shown  by  the 
company  in  item  1  of  Treasury  Form  941 ,  if  the 
company  filed  one  form  941  for  the  entire  company. 


Item  2  —  Show  all  costs  incurred  within  the  company 
for  wages  and  salaries,  direct  material  costs,  services 
and  supporting  costs,  and  an  appropriate  share  of 
company  overhead  to  conduct  research  and 
development  activities. 

Under  Federal  funds,  include  research  and 
development  in  procurement  as  well  as  research  and 
development  contracts  and  research  and  development 
subcontracts.  Exclude  research  and  development 
subcontracted  to  others. 


arks  (Continued) 


- 


of  person  to  contact  regarding  this  report 


Address  (Number  and  street,  city,  State,  ZIP  Code) 


Telephone  (Area  code,  number,  extension) 

993 


iKTIFICATION  —  This  report  is  substantially  accurate  and  has  been  prepared  in  accordance  with  instructions 


f 


f  "I 


NATIONAL  SCIENCE  FOUNDATION 

WASHINGTON,  D.C.  20550 


OFFICIAL  BUSINESS 
PENALTY  FOR  PRIVATE  USE  $300 

RETURN  THIS  COVER  SHEET  TO  ROOM  233.  !F  YOU  DO 
NOT  WISH  TO  RECEIVE  THIS  MATERIAL  □  ,  OR  IF 
CHANGE  OF  ADDRESS  IS  NEEDED  Q  ,  INDICATE 
CHANGE.  INCLUDING  ZIP  CODE  ON  THE  LABEL  (DO 
NOT  REMOVE  LABEL). 
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